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Abstract
The profile of infection prevention has been raised considerably within the last 
decade, yet compliant practice remains low. In order to enhance understanding 
the aim of this research was to explore whether nurses’ knowledge and application 
of these practices were affected by training, education or experience.
A three study approach was conducted to explore this research phenomenon from 
multiple aspects to converge on a more comprehensive truth. An evaluation of the 
effectiveness of ward-based clinical skills training determined that implementation 
improved nurses’ compliance to infection prevention practices. A questionnaire 
survey of 414 pre- and post-registration nurses’ knowledge and application of 
infection prevention practice suggested that nurses with more experience had 
significantly increased understanding and application of practice, compared to 
nurses with five years or less experience. In-depth interviews explored 
experiences of infection prevention education from the perspective of two trainers, 
five pre-registration and ten post-registration nurses who attended training.
The triangulated findings of these studies suggest that delivering infection 
prevention education in a clinical learning environment to small groups of nursing 
staff at an appropriate time would enable visual, practical and relevant resources 
to be used and key skills to be practised and demonstrated. Centering the content 
on specific infections and problem-based scenarios rather than standard 
precautions, may more effectively enhance nurses’ knowledge through facilitating 
interaction and engagement and motivate them to transfer the knowledge and 
skills learnt during education into practice. Findings also suggest that the national 
Saving Lives audit programme has little impact on improving either infection 
prevention knowledge or application to practice with regards to key clinical skills.
By changing the way that infection prevention education is delivered for nurses 
and the environment within which it is conducted may effectively improve such 
education by facilitating more effective interaction, engagement, transference of 
theory into practice and demonstration of competence. Implications of such 
education could consequently include enhanced infection prevention knowledge 
and skills, increased application of such knowledge to practice and therefore 
enhanced patient safety outcomes in terms of a reduced risk of infection.
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1. Introduction
1.1 Background
The prevention and control of Healthcare Associated Infections (HCAI) is top of 
National Health Service (NHS) and United Kingdom (UK) Government agendas 
due to the rates of HCAI growing to unacceptable levels at the beginning of the 
21st century. In 2001 the Department of Health (DH) announced that mandatory 
reporting of meticillin resistant Staphylococcus aureus (MRSA) bacteraemia or 
blood stream infections was required and published Getting Ahead of the Curve 
(DH, 2002), which identified HCAI as a key government priority, placed emphasis 
on surveillance systems and called for NHS organisations to implement strategies 
to reduce rates of HCAI. Although a seminal document, it provided a global 
perspective of infectious diseases and recommended some broad executive 
actions to reduce HCAI but did not offer detailed practical or clinical guidance for 
NHS organisations. More specific local actions for decreasing HCAI were 
therefore detailed in Winning Ways (DH, 2003a), which included appointment of 
Directors of Infection Prevention & Control and actions to reduce the risk of 
infection through effective hand hygiene, care of invasive devices, environmental 
cleanliness and isolation facilities. This publication also placed particular 
emphasis on compulsory infection prevention training for all staff within the NHS 
and began to acknowledge MRSA as a HCAI of concern. However it made no 
reference to Clostridium difficile and provided no urgency or incentive for NHS 
organisations to implement the actions that it recommended.
Concurrently incidence of MRSA bacteraemia continued to increase to reach a 
peak of 7,700 reported cases in England in 2003-4. This prompted the Health 
Secretary in 2004, John Reid, to set a target for the NHS which was to reduce 
MRSA bacteraemia nationally by 50% by 2008. At this time the Department of 
Health also requested surveillance of C. difficile associated disease to be included 
in the mandatory HCAI surveillance system for acute Trusts in England. The 
National Patient Safety Agency (NPSA) also launched the nationwide 
cleanyourhands’ campaign in 2004 to reinforce the importance of effective hand
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hygiene in the reduction of HCAI and aimed to support NHS Trusts to achieve 
consistent and evidence-based hand hygiene practices (NPSA, 2004). Such 
actions were essential as approximately eight percent of patients developed a 
HCAI in 2004, causing 5000 deaths in England annually and costing the NHS 
£180 million (World Health Organisation, 2005). The Healthcare Commission was 
established in 2004 as a result of the Health and Social Care (Community Health 
and Standards) Act (DH, 2003b) with the statutory duty to assess the performance 
of healthcare organisations, award annual performance ratings and investigate 
allegations of potential failings of patient safety (Pellowe, 2009).
By 2005, although the number of patients acquiring MRSA bacteraemia had 
plateaued, the number of cases of C. difficile continued to rise culminating in 
55,681 reported cases in England in 2005. This prompted the Chief Medical 
Officer, Sir Liam Donaldson, to write to NHS organisations to reinforce national 
guidance and request urgent action to reduce the number of cases of C. difficile 
(DH, 2005a). The tool kit Saving Lives: Reducing Infection, Delivering Clean and 
Safe Care (DH, 2005b) was subsequently launched to support NHS organisations 
to embed the consistent prevention of HCAI into everyday practice. Saving Lives 
(DH, 2005b) provided evidence-based practice guidance in the form of care 
bundles and audit tools for the key clinical procedures that Winning Ways (DH, 
2003a) had highlighted where the risk of infection is reducible (Pratt et a/, 2001).
The Code of Practice: for the Prevention and Control of HCAI (The Health Act) 
(DH, 2006) was published in 2006 which further augmented the status of HCAI 
within the NHS and increased the power of the Healthcare Commission to demand 
robust assurance that HCAI reduction and prevention was being achieved. It then 
became a legal requirement for NHS organisations to demonstrate compliance to 
the Code of Practice (DH, 2006), which was monitored by the Healthcare 
Commission (now the Care Quality Commission). One of the key duties set out in 
Code of Practice (DH, 2006) was for NHS organisations to demonstrate that action 
is taken from board to ward’ to ensure that preventing HCAI is an organisational 
priority and is embedded into everyday practice (Pellowe, 2009). One evidence 
source for such assurance is the auditing of key infection prevention practices 
through use of tools such as Saving Lives audits (DH, 2005b).
Another duty required by the Code of Practice (DH, 2006) was to ensure that staff 
across the organisation receive suitable training and an understanding of how to 
prevent the risk of infection to patients. This reinforced the Royal College of 
Nursing (2005) recommendations that all healthcare staff should receive 
mandatory infection prevention training at induction and annually thereafter, in 
order to regularly update infection prevention knowledge and skills and emphasise 
the effect that good and poor practice has on patients. Saving Lives (DH, 2005b) 
also therefore required NHS organisations to undertake a self-assessment to 
ensure that all employees had a programme of education and training on the
prevention and control of infection.
It is generally acknowledged that NHS organisations may reach an irreducible 
minimum number of HCAI and that they may not be completely preventable 
(Elliott, 2009). Therefore to reinforce local ownership, in 2007 the Department of 
Health gave the responsibility of setting and monitoring local HCAI targets to the 
Primary Care Trusts. The revised Code of Practice (DH, 2008a) supported Trusts 
to take responsibility by providing them with the criteria against which cleanliness 
and infection prevention compliance would be assessed by the Care Quality 
Commission. Subsequent guidance and strategies to assist NHS organisations to 
further reduce HCAI incidence included Clostridium difficile Infection: How to Deal 
with the Problem (DH, 2008b) and MRSA Screening Operational Guidance (DH, 
2008c) which outlined new evidence and approaches for managing patients with 
suspected C. difficile infections effectively and identifying and treating MRSA 
colonised patients, with an aim towards preventing these HCAI from occurring.
Yet in 2009-2010 there were still 25,604 cases of C. difficile infection reported in 
England and 1,898 reported cases of MRSA bacteraemia (Health Protection 
Agency, 2011). Consequently in 2010 the Department of Health launched a 
further publication of the Code of Practice (DH, 2010a) and an augmented Saving 
Lives (DH, 2010b) programme to consolidate the learning from the previous few 
years and maintain the focus on a care bundle approach to reducing and 
preventing HCAI. This suggests that although the profile of infection prevention 
has been raised considerably within the last decade, there is still much to be done 
to protect patients from HCAI through embedding consistent compliance to 
infection prevention practices (DH, 2010b).
Previous studies that have evaluated infection prevention practices have reported 
that compliance is poor and generally no greater that 40% of healthcare workers’ 
practices are compliant to policy (Pittet et al, 1999; Scott et a/, 2005; Flores & 
Pevalin, 2006; Whitby et al, 2006; Gould et al, 2008). Factors that affect 
compliance include insufficient time and heavy workload (Ward, 1995; Madan et 
a/ 2002; Sax et al, 2005), poor role models (Scott et al, 2005; Whitby et al, 2006), 
lack of availability of hand wash facilities (Sax et al, 2005; Ferguson et al, 2004; 
Ward, 2006) and insufficient knowledge (Stein et al, 2003; Trim et al, 2003; Mann 
& Wood, 2006; Vaughan et al, 2006). Assumptions have also been made 
between infection prevention compliance and experience (Stein et al, 2003; 
Osuka, 2005; Orsolini-Hain & Malone, 2007), but this has not been expanded 
upon. Furthermore poor knowledge is often reflected by poor application of 
infection prevention practices (Marshall et al, 2004; Mann & Wood, 2006; Trigg et
al, 2008; Wu et al, 2009).
It is therefore generally thought that improvements to infection prevention 
education are required in order to improve knowledge and therefore application of 
good practice (Gould & Chamberlain, 1997; Bissett, 2002; Vaughan et al, 2006; 
Burnett, 2009). Flowever, no clear evidence exists as to the causes for current 
limited learning or the best way to deliver infection prevention education effectively 
(Billings, 2010; Ward, 2011). Yet before improvements to training can be made, 
these concepts must be better understood in order to make successful and 
meaningful enhancements to the education provided, which may then be 
transferred into improved compliance to infection prevention skills in the practice 
setting.
1.2 Research aim and objectives
Knowledge, application and education are therefore important concepts to 
consider in the challenge to improve infection prevention practice and reduce the 
risk of HCAI. This research builds upon the work of previous studies in order to 
gain a better understanding of the phenomenon of infection prevention practice 
and whether such factors as knowledge, application and education can be 
enhanced in order to further reduce the risk of HCAI to patients.
The aim of this thesis is therefore:
• To explore whether nurses’ knowledge and application of infection 
prevention practices are affected by education, training and experience.
Evaluation of the research aim will include an appraisal of the following objectives.
• To explore whether ward-based teaching packages can improve nurses’ 
knowledge and application of infection prevention practices.
• To assess pre- and post-registration nurses’ knowledge and application of 
infection prevention practices.
• To explore experiences of infection prevention education from the 
perspective of the trainers and pre- and post-registration nurses attending
training.
Investigation of these aims and objectives will provide further insight into the 
complexities of infection prevention practices that may inform both the practice 
and the education arena. A greater appreciation of this concept is timely as the 
new Standards for Pre-registration Nursing Education (NMC, 2010) has increased 
the focus of infection prevention as an essential skills cluster throughout the pre- 
registration nursing curriculum and the Department of Health continues to drive 
further reductions of HCAI in the practice setting through a care bundle approach 
(DH, 2010b).
1.3 Research design
The research aim and objectives informed the design of this thesis and therefore 
the evolution of the three study approach that was utilised to explore the research 
phenomenon of enhancing knowledge and application of infection prevention 
practices through education. The first study (Chapter Three) was conducted 
following the intuitive expertise of the author to recognise that the implementation 
of clinical skills training in the ward environment could be evaluated effectively 
through Saving Lives (DH, 2007b) audits, a national audit tool that has not yet 
been formally reviewed. For this study, where the research objective was to 
determine whether the implementation of ward-based clinical skills training 
improved knowledge and application of infection prevention practices, an audit 
evaluation method was therefore used as it enabled this hypothesis to be tested 
through the analysis of numerical data.
Denzin (1989) pioneered the concept of triangulation as the use of multiple 
methods to draw conclusions about a phenomenon that converge on the truth and 
separate it from any biases (Polit & Hungler, 1999). Triangulation is useful in 
nursing research to reveal different aspects of the phenomenon under study that 
may otherwise be unattainable without such integration (Tarling & Crofts, 2002). 
In order to substantiate and expand upon the findings of the first study, the second 
study (Chapter Four) was designed using a quantitative research method to 
measure nurses’ knowledge and application of infection prevention practices 
through a questionnaire. It was anticipated that this would further illuminate the 
findings of the first study by providing greater insight into the relationship between 
knowledge and application of knowledge to practice. Quantitative research follows 
the positivist paradigm which emphasises the reasonable and the scientific 
through a formal, systematic approach in which numerical data are used to 
quantify phenomena and the relationships among them (Bowling & Ebrahim, 
2005). Positivism therefore supports the controlled collection of large amounts of 
data that is easily comparable to explain a specific aspect of a phenomenon. A 
quantitative research approach was therefore utilised to build on the findings of the 
first study and provide further understanding of the research phenomenon of 
infection prevention knowledge and how such knowledge affects application to
practice.
However whilst research conducted under the positivist paradigm can reveal a 
narrowly focused element or aspect of a phenomenon, it does not often discover 
the lived experience or the meaning that people attach to that social phenomenon 
(Snow, 2009). Therefore there is a place for an alternative perspective of the 
nature of reality, that of the naturalistic paradigm. Within the naturalistic paradigm, 
qualitative research methods involve the investigation of phenomena through the 
lived human experience, typically in an in-depth and holistic fashion, through the 
collection of rich narrative using a flexible research design (Flood, 2010). The goal 
of qualitative research is to understand the social phenomena in natural, rather 
than experimental, settings, giving emphasis to the meanings, experiences and 
views of all participants (Parahoo, 2006).
Qualitative research methods can therefore be useful over or alongside 
quantitative methods when there is little known about a subject or the subject is a
complex one, as they enable the generation of new theories rather than the testing 
of existing hypotheses (Holloway & Wheeler, 2010). Therefore, a qualitative 
research approach was used in the third study (Chapter Five) to explore nurses’ 
lived experiences of infection prevention education as there is little known about 
this topic (Ward, 2011) yet it is an important aspect and offers another dimension 
to understanding the complex nature of infection prevention knowledge and 
application. It was expected that this study would build on the findings of the 
preceding two studies by exploring the effect that education has on nurses’ 
knowledge and application of infection prevention practices. This suited rich 
narrative data and thus facilitated the exploration of participants’ perspectives of 
the experience of this education. Application of a qualitative method to explore 
this aspect of the research phenomenon under investigation therefore aimed to 
reveal a different aspect that complemented the quantitative conclusions of the 
first two studies and therefore facilitate a greater convergence of a true and 
meaningful understanding of the human experience of infection prevention 
knowledge, application and education.
The triangulated findings from the three studies conducted within this thesis 
(Chapters Three, Four and Five) may integrate to reveal an enhanced insight into 
the phenomenon of infection prevention knowledge, application and education 
from three different aspects. Findings have useful implications for nursing theory 
and practice and support infection prevention nurses and educators in 
understanding how best to facilitate nurses to optimise care delivery, embed 
infection prevention skills into routine practice and reduce the risk of negative 
outcomes for patients in terms of HCAI.

2. Literature Review
2.1 Introduction
Infection prevention practice is the practice of caring for patients using an 
approach that best reduces the risk of infection (Wilson, 2004). This is largely 
achieved through use of standard precautions which underpin routine practice and 
protect both staff and patients. Standard precautions, formally universal 
precautions, can be defined as a set of principles based on the concept that all 
patients are potentially infectious (Wu et al, 2009). They include optimum hand 
hygiene, use of personal protective equipment, safe handling and disposal of 
waste, linen and sharps and safe management of blood spillages (RCN, 2005). 
Standard precautions are therefore an important aspect of infection prevention 
practice as if they are applied every time to every patient, the risks of infection are 
reduced and patient safety and quality of care delivery are increased (DH, 2007).
However it is widely recognised in recent research that adherence to infection 
prevention standard precautions is poor with correct practices being applied on 
average only 40% of the time (Pittet et al, 1999; Scott et al, 2005; Flores & 
Pevalin, 2006; Whitby et al, 2006; Gould et al, 2008). Studies that have evaluated 
nurses’ knowledge of infection prevention practices (Vaughan et al, 2006; Easton 
et al, 2007; Trigg et al, 2008) and application of infection prevention practices 
(MacLean et al, 2008; Howard et al, 2009; Mash et al, 2011; Waltman et al, 2011) 
have recommended education as a key factor to enhance theory and practice. 
Much emphasis has therefore been placed on the importance of education in the 
prevention and control of HCAI and this is well documented (DH, 2003a; DH, 
2007; DH, 2010a). Therefore the relationship between education, knowledge and 
application of infection prevention practices is important in understanding how 
different approaches to education and experiences of education can be used to 
consider how to improve infection prevention practices and therefore reduce the 
risk of infection to patients further.
2.2 Knowledge of infection prevention practice
It can be argued that a good knowledge and understanding of infection prevention 
is essential when caring for patients in order to reduce the risk of infection to both 
healthcare workers and patients (Wilson, 2004). Recent studies have examined 
healthcare workers knowledge of HCAI, particularly MRSA and C. difficile. Lugg & 
Ahmed (2008) employed a cross-sectional design to compare the knowledge and 
self-reported practice of adult and children nurses using a questionnaire. Findings 
inferred that the overall level of knowledge of infection prevention with regards to 
MRSA was relatively inadequate, but that adult nurses scored significantly higher 
on knowledge (p=0.001) than children nurses. Whilst this may be limited by the 
method of self-reported practice in which staff often perceive themselves to do 
better than they actually do, the results are supported by similar studies which 
found that healthcare workers were not aware of basic infection prevention 
measures required to contain MRSA (Trim et a/, 2003; Marshall et al, 2004).
Easton et al (2007) utilised a questionnaire to assess a convenience sample of 87 
doctors and 87 nurses’ knowledge and perceived practice of MRSA and how it is 
managed in an acute setting. Results suggested that 70% of participants could 
not recall local infection prevention measures for MRSA colonisation, 88% could 
not identify risk factors for MRSA colonisation and 74% could not state the two 
most common sites for MRSA infection (blood and wounds). Doctors were 
significantly more likely to identify correct first and second line antibiotic therapies 
for treatment of MRSA infection (p<0.001), but this should perhaps be expected as 
they are prescribes whilst generally nurses are not. Interestingly, 80% of 
participants thought that further education or information regarding MRSA 
colonisation, infection and management is required, of which 92% thought this 
would be best delivered via lectures or tutorials (Easton et al, 2007). This study 
highlights a deficit in both doctors and nurses knowledge of MRSA and MRSA 
management. It could therefore be suggested that in order to improve infection 
prevention practice surrounding MRSA, it should not be assumed that staff have 
an adequate knowledge or awareness of this organism or how to care for patients 
with MRSA.
A further study that assessed a wider selection of different healthcare workers 
knowledge of MRSA raised similar concerns. Trigg et al (2008) proportionally
distributed a cross-sectional audit to 961 healthcare workers including nurses, 
doctors, healthcare assistants, allied health professionals such as physiotherapists 
and hotel services staff such as domestics. A response rate of 43% was 
achieved. Findings revealed that 33% of staff were not aware nor had read the 
MRSA policy, 54% of staff had not received any infection prevention training and 
44% of staff felt that the media influenced their attitude towards MRSA. However 
the staff with longer length of service or more experience were less likely to be 
influenced by the media. Only 35% of staff could state correct isolation 
requirements for patients with MRSA, although 91% correctly identified direct 
contact as the main route of spread of MRSA 53% reported that infection 
prevention precautions were not consistently applied in their area (Trigg et al, 
2008). The results of this study reinforce the concern that healthcare workers’ 
knowledge and application of infection prevention practices surrounding MRSA 
may be substandard. It recommends that continued education is necessary to 
improve knowledge with regards to MRSA and that further research is required to 
assess the effectiveness of current education initiatives. It also suggests that 
infection prevention teams must regularly monitor staff to ensure that practices are 
adhered to. However it could be argued that monitoring practice alone is not 
enough and that further strategies are needed in order to better understand why 
healthcare workers either do not attend infection prevention education or do not 
apply infection prevention standard precautions in the clinical setting.
Vaughan et al (2006) utilised semi-structured interviews to explore 20 infection 
prevention link nurses’ knowledge of C. difficile. The themes elicited from the data 
included poor knowledge of nature and route of transmission of C. difficile, good 
knowledge of the standard precautions required when caring for patients with C. 
difficile, and evidence of ritualistic practices that are not necessary yet continue to 
occur. The authors concluded that, although the nurses’ knowledge of standard 
precautions was good, knowledge of C. difficile was poor. This was interesting as 
much of the literature has found nurses’ knowledge of standard precautions to be 
inadequate (Pittet et al, 1999; Trim et al, 2003; Marshall et al, 2004).
A survey by Stein et al (2003) evaluated 75 doctors’ and 143 nurses’ knowledge of 
infection prevention guidelines in Birmingham teaching hospitals. It found that 
doctors and nurses differed significantly in their attitudes and knowledge of hand
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washing before and after patient contact and with wearing gloves when taking 
blood (p<0.001). They found that nurses had a better understanding of standard 
precautions than the doctors, yet only 80% of nurses had received formal training 
and only 59% nurses reported always cleaning their hands before patient contact 
and 64% after patient contact (Stein et al, 2003). The self-selection of 
respondents and non-random questionnaire distribution method may have 
introduced some sampling bias but the findings demonstrate scope for improving 
attitudes towards, and knowledge of, infection prevention practice. Furthermore, it 
inferred that age, or perhaps length of service, is indirectly related to knowledge 
and application with standard precautions with older healthcare workers seeming 
to be less compliant, but did not suggest reasons for this.
A later UK study assessed 156 medical students’ knowledge of infection 
prevention via a questionnaire (Mann & Wood, 2006). Results showed that 58% 
of participants did not know the correct indications for using alcohol hand rub, 50% 
could not state the isolation period after an episode of diarrhoea and vomiting and 
35% could not identify appropriate use of gloves. However 49% reported that 
there was inadequate emphasis on infection prevention in their course, with 5% 
having never received any infection prevention education (Mann & Wood, 2006). 
This study raises important implications for practice regarding the infection 
prevention knowledge of newly qualified doctors. Yet there is a larger concern in 
that there is no clear research to suggest the most effective way to deliver 
infection prevention education to either medical or nursing students. Without clear 
and more standardised approaches to teaching infection prevention at 
undergraduate level, it perhaps cannot be assumed that newly qualified doctors 
are knowledgeable and confident in their infection prevention practice. 
Furthermore although this may not be entirely generalisable to undergraduate 
nursing students it does infer that an exploration into undergraduate nurses’ 
knowledge of infection prevention could potentially yield similar results.
Studies that have introduced interventions to improve nurses’ knowledge of 
infection prevention practices have achieved this through provision of training 
packages (Lin et al, 2008; Wu et al, 2009) including e-learning (Lockhart & Smith, 
2009) and educational posters (Waltman et al, 2011). However, there is no 
suggestion as to whether or not the enhanced knowledge was translated into good
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practice, or whether the knowledge was retained for a sustained period of time. 
Yet being able to determine the extent to which such knowledge of standard 
precautions are applied correctly to practice is important in understanding how to 
reduce the risk of infection through consistent application of infection prevention
skills.
2.3 Application of infection prevention practice
Studies that have evaluated the relationship between knowledge and application 
of infection prevention practices have been conducted outside of the UK. Wu et al 
(2009) used a cross-sectional survey to measure Taiwanese nursing students’ 
levels of knowledge of, capacity to apply and confidence of application of infection 
prevention issues and practices. They analysed 175 questionnaires which 
revealed a significant deficit in the knowledge about, and ability in, the application 
of infection prevention precautions. Students who had received one month of 
infection prevention training had higher scores than students who had had no 
training, which suggests that education is intrinsically linked to infection prevention 
knowledge and application. As the study was based in Taiwan there may be 
limited scope for generalising the results to UK nursing students, but it does 
provide an insight into the potential for improving nursing education and is 
supported by further findings from international research in Korea that 
comprehensive education is required to increase nursing knowledge which can 
then effectively impact on the reduction of HCAI rates (Kang et al, 2009).
A subsequent study conducted in Nepal identified that healthcare workers 
perceived knowledge was much better than their actual knowledge. Timilshina et 
al (2011) reported that during interviews 73% of staff perceived they followed 
standard precaution policy yet only 22% of staff actually demonstrated correct 
application with regards to standard precautions. Again the authors recommend 
formal training to improve knowledge and therefore application to practice, which 
suggests that in Asia current infection prevention training is not widely available for 
healthcare workers. However in the UK such education is provided annually at 
pre- and post-registration levels, yet knowledge and application still seems to be 
lacking (Easton et al, 2007; Lugg & Ahmed, 2008; Trigg et al, 2008).
When evaluating the application of infection prevention practices in the clinical 
setting in the UK, previous studies focus on assessing the application of good 
practice through measuring compliance. Consequently, compliance is an 
interesting concept as it assumes that a fundamental understanding of infection 
prevention theory exists in order for it to be effectively applied to practice (Cole, 
2008). Compliance to infection prevention practice is an important factor for both 
nurses and student nurses when considering how to reduce the risk of infection to 
patients. Compliance to policy or practice can be measured through research, 
generally through cross-sectional surveys (Madan et al, 2002; Sax et al, 2005) and 
observational audits (Moore et al, 1998; Whitby et al, 2006). Compliance to 
infection prevention practices and standard precautions is essential in the 
reduction and prevention of HCAI, yet it is well reported that compliance to such 
practice is poor both in the UK (Pittet et al, 1999, Ferguson et al, 2004; Ward, 
2006; Howard et al, 2009) and internationally (Kang et al, 2009; Chau et al, 2010; 
Chung & Lee, 2011). Average baseline rates for hand hygiene compliance in the 
clinical setting are 40% (Flores & Pevalin, 2006).
The majority of research surrounding compliance has focused on the 
measurement of compliance to hand hygiene, due to both hand hygiene being 
recognised as the most important factor in reducing cross-infection and being the 
easiest standard precaution to measure. Haas & Larson (2007) reviewed the 
three main approaches used to measure hand hygiene compliance which are the 
direct observation of practice, self-reports of practice and indirect measurement of 
soap, alcohol hand rub or paper towel dispensers. Whilst direct observation has 
historically been perceived to be the best method and is the most commonly used 
approach it can be subject to observer bias. Observer bias can transpire if the 
nurse being observed is aware that they are being audited and therefore performs 
better because of this, a temporary behavioural change made by the nurse to 
attempt to please the auditor known as the Hawthorne effect (Stein et al, 2003). 
Interestingly, there is no standardisation of approach across the research for 
evaluating hand hygiene compliance, making it difficult to draw comparable 
conclusions between various studies (Gould et al, 2008). There is also no national 
guidance regarding how to effectively measure hand hygiene compliance, yet 
every acute NHS organisation has a legal duty to ensure good hand hygiene 
compliance (DH, 2010a) and therefore report monthly hand hygiene compliance
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figures. It could be argued that these are perhaps not comparable if different 
methods and measures are used, yet no national compliance tool is
recommended.
The various compliance studies that have been conducted suggest that reasons 
for non-compliance to infection prevention practices include insufficient time and 
heavy workload (Ward, 1995; Madan et al, 2002; Sax et al, 2005), poor knowledge 
of risk of infection (Bissett, 2002; Whitby et al, 2006;) poor role models (Scott et al, 
2005; Whitby et al, 2006), gender (Ward, 2004), lack of availability of protective 
clothing or hand wash facilities (Sax et al, 2005; Ferguson et al, 2004; Ward, 
2006). It could be suggested that knowledge and compliance are therefore linked, 
or that poor knowledge of infection prevention leads to poor application of infection 
prevention practices. Studies that have measured compliance of infection 
prevention practice have found a link between poor compliance and poor 
knowledge (Pittet et al, 2000; Kang et al, 2009; Gopal Rao et al, 2009; Waltman et 
al, 2011). It could then be suggested that if healthcare workers knowledge of 
infection prevention practices is improved then compliance would be improved. 
The literature that surrounds improving compliance therefore requires exploration 
to better understand this relationship.
2.4 Improving infection prevention compliance
Studies that have evaluated interventions to improve infection prevention 
compliance are largely collated from the international arena. Rosenthal et al 
(2005) evaluated the effectiveness of an infection prevention education and 
feedback programme on the rates of intravascular device-associated bloodstream 
infections in an intensive care unit in Argentina. Rates of infection were 
significantly reduced after the implementation of the infection prevention 
educational programme (p<0.001), and further reductions were observed after 
feedback sessions were commenced, but these were not statistically significant. It 
was concluded that education can significantly improve infection prevention 
practice, and combined with performance feedback may reduce rates even further, 
but further research is required to prove these findings (Rosenthal et al, 2005). 
This was supported by a subsequent study that assessed the effect of a six month 
education programme with monthly performance feedback via hand hygiene and 
invasive device compliance charts across two intensive care units in Mexico
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(Higuera et al, 2005). Findings showed a significant increase in hand hygiene and 
invasive device care (p<0.001 and p<0.001, respectively) coupled with a 
significant decrease in invasive device related bloodstream infections (p<0.001). 
However neither Rosenthal et al (2005) nor Higuera et al (2005) suggested 
whether or not compliance was sustained for a substantial period of time after the
education programmes ceased.
In the UK similar studies in clinical areas other than intensive care units reported 
that structured educational training (Brooks et al, 1999; Wang et al, 2003; Mash et 
al, 2011), use of action plans (Pratt et al, 2001), hand hygiene campaigns (Pittet et 
al, 2000) and infection prevention posters (Robert et al, 2006; Howard et al, 2009; 
Waltman et al, 2011) improved compliance to standard precautions. Although 
some studies have found that improved compliance can be maintained for a 
number of years following the educational intervention (Pittet et al, 2000; Kim, 
2006), a weakness of much of the published research regarding increasing 
compliance is that it does not demonstrate whether the improvements to practice 
are sustained after the intervention.
MacLean et al (2008) implemented an integrated care pathway for patients with C. 
difficile infection which was supported by several teaching sessions to standardise 
and improve nursing practice for this group of patients. The effects were 
monitored over a six month period via a staff questionnaire and an audit of the 
integrated care pathway documentation. Results showed that nursing knowledge 
increased by 91% and that 86% of nurses felt more confident to care for patients 
with C. difficile infection. Although a pilot study, the findings agree with other 
studies that education can improve infection prevention compliance (Brooks et al, 
1999; Pittet et al, 2000; Mash et al, 2011). Howard et al (2009) used an audit to 
determine whether the implementation of infection prevention posters were 
successful in improving compliance to infection prevention practices by doctors on 
surgical ward rounds. When re-audited three months later hand decontamination 
had significantly improved from 28% to 87% (p<0.001) and the correct use of 
gloves had improved to 50% (p<0.001). However, like similar studies that have 
used a tool to measure either knowledge or compliance of infection and control 
prevention practice, the tool was not validated prior to the survey and the results 
may not therefore be generalisable to other populations.
Flores & Pevalin (2006) utilised an overt direct observation strategy to measure 
healthcare workers compliance with glove use. A total of 164 episodes of patient 
care were observed on twelve randomly selected wards across two hospitals to 
evaluate the correct use of gloves and how this affected hand hygiene compliance. 
Findings showed that whilst compliance for using gloves when required to do so 
was high at 92%, gloves were also over-used and worn 42% of the time for 
activities for which they were not required. This practice affected hand hygiene 
compliance as although this was 64% overall, it was reduced to 33% following 
removal of gloves or glove overuse. Although this study did not evaluate an 
intervention to improve compliance, it did suggest that poor hand hygiene 
compliance is likely to be linked to poor use of gloves compliance and that 
education is required to improve compliance (Flores & Pevalin, 2006).
However a few studies do argue that the introduction of education programmes 
does not necessarily improve compliance, but there are no suggestions as to why 
this may be the case. Larson & Kretzer (1995) employed a quasi-experimental 
study and suggested that interventions such as education and feedback had 
minimal long-term effects on hand hygiene compliance. Lugg & Ahmed (2008) 
found no significant difference in self-reported infection prevention practice relating 
to MRSA in nurses who had had infection prevention training compared to those 
who had not. However if this had combined observed practice with the self- 
reported practice it may be more meaningful. Other studies have demonstrated 
that education in the form of teaching sessions (Gould & Chamberlain, 1997; 
Gopal Rao et a/, 2009) and best practice posters (Morse & McDonald, 2009) can 
have little or no effect in improving compliance to practice if the researchers or key 
messages are too far removed from the sample population.
The literature surrounding nursing knowledge of, and compliance towards, 
infection prevention practices suggests that these two elements that are key in the 
reduction of HCAI are overwhelmingly misunderstood (Marshall et al, 2004; 
Vaughan et al, 2006; Trigg et al, 2008; Wu et al, 2009) and underperformed (Pittet 
et al, 1999, Ferguson et al, 2004; Whitby et al, 2006; Gould et al, 2008). However, 
studies do suggest that provision of infection prevention training or education can 
enhance knowledge and therefore application of infection prevention practices 
(Flores & Pevalin, 2006; MacLean et al, 2008; Howard et al, 2009), which can
ultimately increase compliance and reduce the risk of HCAI to patients. The 
concept of education within the infection prevention arena therefore requires some
consideration.
2.5 Approaches to infection prevention education
Education and application to infection prevention practices are important factors to 
consider in the reduction of HCAI and the importance of education in the 
prevention of HCAI is well documented (NAO, 2004; DH 2003a; DH 2007; DH 
2010a). However reports suggest that only approximately 60% of staff receive 
annual infection prevention training (NAO, 2004), suggesting that infection 
prevention education and the issues surrounding it could provide further insight 
into whether nurses’ knowledge and application of infection prevention practice 
could be improved. This is echoed in the literature surrounding infection 
prevention knowledge, application and compliance which has identified a need for 
increased education (Stein et al, 2003; Trigg et al, 2008, Wu et al, 2009), 
improvements to current infection prevention education (Mann & Wood, 2006; 
Vaughan et al, 2006) and causes for current limited knowledge to be established
(Trim et al, 2003).
Infection prevention programmes of education are essential to increase diagnosis 
of infection, reduce the incidence and spread of infection, reduce length of stay 
and costs, and improve the quality of patient care (Ward, 1995). They must be 
effective in teaching improvements to poor or outdated practice and not just the 
impartation of knowledge (Seto, 1995) in order to influence infection prevention 
compliance (Scott et al, 2005). Infection prevention training sessions are usually 
delivered by infection prevention nurses in the classroom setting. However 
previous studies imply that this training tends to be short and taught didactically by 
the content experts, for large groups of eclectic healthcare workers in the hope 
that enhanced knowledge will persuade nurses to improve their compliance in 
relation to clinical care (Cole, 2008). This may be because infection prevention 
training is now annual mandatory training for all healthcare staff in the UK (DH, 
2010a), so large class sizes are a necessity in order to teach the required number 
of staff. However infection prevention education delivered through lectures can 
lead to a lack of engagement and concentration and often fails to achieve effective 
interaction (Billings, 2010). It could be suggested that this approach can lead to
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theory overload and can actually therefore enhance the theory-practice gap that it 
aims to close (Cole, 2005).
Furthermore the aim of teaching should be the facilitation of learning, which in the 
classroom requires interaction with students in order to ensure they have 
understood the content and contribute towards the dynamic and direction of the 
session, yet this can be extremely difficult to achieve in lectures (Prieto, 2009). 
Factors that affect interaction include the size of the group (Derbyshire & Machin, 
2011), skill or knowledge levels or requirements within the group, the layout of the 
classroom, and the resources available (Burnett, 2009). It is therefore generally 
considered that a more multifaceted approach to infection prevention education is 
required (Gould & Chamberlain, 1997; Bissett, 2002), to provide stimulating and 
engaging education (Billings, 2010), yet no clear evidence exists as to the best 
way to deliver this education to adult learners (Mann & Wood, 2006).
Adult learning theory may provide an appropriate conceptual framework for 
understanding how nurses learn which may then influence the most effective way 
to deliver infection prevention education. The three schools of adult learning 
theory are behaviourism, cognitivism and humanism. Behaviourist models 
including Pavlov’s (1927) classic conditioning, Thorndike’s (1931) theory of active 
learning and Skinner’s (1971) operant conditioning support the reductionist view 
that learners are essentially passive, responding to environmental stimuli (Cole, 
2006). However, although a behaviourist educator may rigorously teach a good 
technique for infection prevention skills such as hand hygiene, they may not 
empower the learner to bridge the theory practice gap or consider how to 
overcome barriers to applying the correct technique in the clinical setting (Elliott, 
2009). Cognitive theory therefore emerged from the criticism that human 
behaviour is more complex than the behaviourist models acknowledge and the 
relative simplicity of the stimulus-response theory does not sufficiently explain 
behavioural change (Child, 1997). The cognitive perspective argues that with 
regards to infection prevention education, adults should learn and explore the 
barriers to compliance to develop problem-solving skills and prevent poor 
compliance when work load increases (Cole 2006). Yet cognitive approaches to 
teaching to improve infection prevention practice have not been successful in 
sustained increased compliance (Pittet et al, 1999).
Humanism therefore emerged, with the view that learning is related to individual 
experiences and feelings. Gagne (1977) suggested that for adult learning a 
hierarchy of seven types of learning exists, these are: signal learning, stimulus- 
response learning, motor and verbal chaining, multiple discrimination, concept 
learning, rule learning and problem solving, and that signal learning may occur at 
any level of the hierarchy (Jarvis, 1995). Problem solving is the highest order in 
Gagne’s hierarchy and occurs when the adult learner draws on their previously 
learned rules in order to discover an answer to a problematic situation. This 
cumulative learning process is therefore significant for adult learners as a key 
concept is that of learning from prior experiences, which in current nurse education 
has developed into reflective learning. Knowles (1978) developed humanistic 
adult learning theory further and proposed the theory of andragogy,
“ The art and science of helping adults learn” (Knowles, 1978, p 43).
He achieved this by distinguishing that adults learn differently from children, or 
pedagogy, through the development of six main assumptions or characteristics of 
adult learners: adults have a need to be more self-directive, adults accumulate an 
expanding reservoir of experience which acts as an increasingly rich learning 
resource, adults learn in problem areas that they encounter and regard as 
relevant, adults have a problem centred orientation so are less likely to be subject 
centred and adults have a need to know why something should be learned and 
adults are internally motivated to learn (Jarvis, 1995). Whilst Knowles may be 
regarded by some as the father of andragogy as he popularised adult learning 
theory, he was criticised for the assumption that all adult learners learn in the 
same way and for failing to acknowledge such factors as the effect of culture or 
systems of oppression on learning and development (Merriam et a/, 2007). 
Furthermore, within the context of healthcare, nurse educators’ knowledge of adult 
learning does not often extend beyond that of Knowles (1978), yet other theories 
are also important to consider how nurses learn best (Clapper, 2010).
It is thought that adult learners are also more motivated to learn to cope with real 
life situations and identify their own learning needs (Knowles, 1978). Therefore 
current infection prevention educators should take into consideration adult learning 
styles in order to successfully meet the needs of adult learners and therefore 
facilitate effective learning. Problem-based learning is emerging from andragogy
as a teaching method that has a student-centred approach which enables adult 
learners to not only find out about a subject but also how to think about it critically 
(Cole, 2005). Problem-based learning is beneficial as it facilitates the learner to 
develop problem-solving, critical thinking, team working and reflective skills that 
are essential in the practice setting. This method could be very appropriate for 
infection prevention education as there are many circumstances to which it could 
be applied in order to convey the same information as an educator would through 
the more frequently used pedagogical method, yet to date little has been 
documented as to the effectiveness of this (Billings, 2010; Ward, 2011). One 
rationale for this is that infection prevention educators are usually infection 
prevention nurses, who may have not received any formal education themselves 
with regards to teaching (Barrett et al, 2008). Yet if the effective facilitation of 
learning is to be achieved by infection prevention nurses, they must be suitably 
educated themselves in the various theories and approaches to education and the 
factors that affect conducive learning.
An alternative method of facilitation learning commonly used by infection 
prevention nurses to cascade information to ward staff is through infection 
prevention link nurses. Link nurses attend regular meetings and study sessions 
and disseminate new infection prevention policies, practices and products to 
colleagues. However link nurses must be enthusiastic and proactive as the skills 
they pass on are only as good as they themselves are (Scott et al, 2005). 
Therefore if they are poorly trained by the infection prevention team or they do not 
understand what is taught, there is a possibility of cascading substandard practice 
on to colleagues. Previous research into the experience of an infection prevention 
education programme for link nurses has found that practice is enhanced when 
education facilitates link nurses’ confidence, authority and empowerment in key 
knowledge and skills (Cooper, 2005). It is therefore suggested that nurse 
educators need to explore more innovative approaches to learning, which better 
suit the needs of individual learners in order to improve nurses’ fitness to practice, 
as good quality education is more likely to contribute towards compliant nurses 
and therefore improve practice (Cole, 2008). Yet in order to understand how to 
improve training further, experiences of existing education need to be determined.
2.6 Experiences of infection prevention education
There is paucity in previous research with regards to the experience of infection 
prevention education. Yet as this education is now mandatory to ensure that 
nurses and other healthcare workers are annually updated with new practices and 
evidence-based guidance, it could be argued that a greater understanding of the 
experience of this training could inform its effectiveness. The results of the few 
studies that have explored nurses’ experiences of this education have found that 
nurses describe the experience as repetitious, time-consuming and too basic 
(Henry, 1997) or uninteresting and boring (Bryce et al, 2007). Seto (1995) argued 
that before planning infection prevention education, the teacher must first discover 
what the adult nurse learner wants to know. Seto (1995) borrowed a customer 
survey style methodology from industry and applied it to 1087 healthcare workers 
in Hong Kong to determine what they both expected and wanted to be taught. 
Findings showed that topics including AIDS and hepatitis received higher scores 
for both most expected and most useful topics, and topics including pest control 
and informal bedside education least expected and least useful. Seto (1995) 
suggested that by knowing this, infection prevention teams could then direct 
education towards what staff perceived as the most useful topics, or use them to 
help cover the less interesting topics. Yet with the current focus on infection 
prevention practice so closely monitored, audited and target-based, content of 
infection prevention education is perhaps more driven by Department of Health 
directives and unable to be so flexible.
Harvey-Teeley (2007) described post-graduate nursing students’ experiences of a 
hybrid internet-based course as positive, as although some students preferred the 
classroom experience, most found the flexibility and opportunities to learn through 
the experiences of their peers beneficial. With the emphasis on continued 
professional development and the recent difficulties of leaving the clinical setting to 
study, online or blended learning hybrid courses are becoming more popular with 
nurses and their managers. Harvey-Teeley (2007) suggested that there is a vast 
potential for the internet being used as a useful medium for nursing education in 
the 21st century. Similarly, a completely internet-based infection prevention course 
was evaluated by 55 medical students and 59 newly qualified doctors who 
completed a 15 question test at the end of the course and again three months later
(Fakih et al, 2006). The medical students scored better than the newly qualified 
doctors initially but neither group results were statistically different after three 
months. Fakih et al (2006) therefore concluded that web-based education is a 
viable tool for teaching doctors’ infection prevention, but only if the realisation of a 
reduced score after three months could help to prompt doctors who require further
education to access it.
Bennett & Mansell (2004) evaluated the infection prevention experiences and 
practices of 379 community nurses in one Welsh Health Authority by distribution of 
a questionnaire survey. Whilst perhaps not generalisable to an acute setting, 
results reported that 68% of participants had over five years community nursing 
experience yet only 65% of participants had ever received any infection prevention 
training, either via a session or written information and only 20% had ever had an 
annual update. A further 28% of respondents re-sheathed sharps after taking 
blood or giving an infection which is out dated practice that carries a substantial 
risk of contamination injury. This confirms the importance of annual updates and 
suggests that perhaps further regular infection prevention education is required.
With regards to pre-registration nurses, the practice setting can provide the 
opportunity for a considerable amount of informal infection prevention education. 
One study that explored pre-registration nurses’ experiences of infection 
prevention in the clinical setting concluded that student nurses learn a 
considerable amount of their infection prevention knowledge and skills whilst on 
placement and that observation of poor practice in the clinical setting can impact 
negatively on learning (Ward, 2010). Findings also suggest that student nurses 
judge good infection prevention practice based upon both what they have learnt at 
university and how well the practice is explained by the healthcare worker teaching 
the student. This has important implications for nursing practice as the quality of 
education that pre-registration nurses receive will inform future practice.
Morton et al (2006) employed a questionnaire to compare 130 medical students’ 
experiences of education of various clinical procedures with observed 
performance-based assessment of these skills. Results showed that while 93%, 
57% and 48% felt confident to teach colleagues the skills of venepuncture, 
cannulation and taking blood glucose respectively, only 80%, 67% and less than 
50% passed the performance based assessments for venepuncture, cannulation
and taking blood glucose, respectively. For each of the three skills students 
performed the least well in the safe practice element (checking the patients’ 
identity, labelling of specimens and documentation), and only slightly better in the 
infection prevention element. It could be suggested that knowing that they were 
under formative assessment could have hindered the participants performance or 
contributed to the poor pass rate. Yet clinical skills assessment is common in 
current nursing and medical undergraduate training, so should be an environment 
to which they were accustomed. However it does perhaps infer that this style of 
education is not the most conducive to effective learning. As participants 
perceived to have done better than they were scored, there is the potential risk 
that they could then practice their adaptation of the skill, or teach it to colleagues, 
without learning from the assessment, and subsequently deliver and share 
substandard practice that increases the risk of infection to patients. In practice the 
poor concept of ‘see one, do one, teach one’ already exists, which although 
already a concern, is even more perturbing if the skill seen is not performed 
adequately. If assessed in a more clinical environment with constructive or 
corrective support, it could be suggested that the students may have learnt the 
skill more effectively and have the good practice elements embedded into their 
own practice (Brosnan et al, 2006).
A more innovative approach to infection prevention education may be more 
appropriate to meet the changing needs of nursing staff. The experiences of one 
such innovation have been evaluated by two lecturers who teach infection 
prevention to undergraduate nursing students (Burnett, 2009; Prieto, 2009). 
Turning Point is a novel audience personal response system that facilitates 
interaction in lectures. Students are given a handset that enables them to answer 
questions on various interactive slides throughout the presentation. Results of 
such questions are immediately displayed on the slide, allowing the lecturer to 
determine whether the students’ knowledge on that area is sufficient. If it is they 
continue on to the next section but if not this tool alerts them and provides the 
opportunity to discuss or expand upon this section further.
Turning Point was found to effectively engage the students in problem-solving, 
critical thinking and reflection and the instant feedback was useful to gauge 
opinion, shape discussion and importantly challenge beliefs towards infection
prevention which may not have been identified in a formal pedagogical lecture 
(Burnett, 2009). It was also reported that although challenges for the lecturer 
included effective time management and assurance that all of the necessary 
content was covered, this student-centred rather than teacher-centred approach 
facilitated the opportunity to cover topics of most relevance to the students (Prieto, 
2009). However it could be suggested that what is of more interest to students 
may not necessarily meet the requirements of the curriculum, or that although well 
evaluated by the students there remains a need to ascertain whether the content 
or practices learnt in the lecturer transfer to clinical setting. Yet this is certainly an 
innovative teaching style that could facilitate infection prevention learning 
effectively for both undergraduate and postgraduate nurses by increasing the 
opportunities for learners to critically think and interpret content during the 
lectures. Similarly, Cole (2005) agreed that approaches to learning should be 
adaptable and flexible, responsive to the needs of the learner, and easily altered 
by the educator to suit the environment. In particular this can be challenging when 
teaching infection prevention education in the classroom due to the very practical 
nature of the subject. One such alternative style is teaching staff the knowledge 
and skills relevant to them in their clinical or ward-based setting.
2.7 Ward-based education
One emerging trend is the use of ward-based teaching as an alternative to the 
traditional classroom based teaching to improve nurses’ knowledge of infection 
prevention practices. The ward has consistently been identified as the preferred 
place to learn by nurses (Gould & Chamberlain, 1997; Scott et al, 2005) and is 
often regarded as the most suitable venue for teaching (Cole, 2008). Previous 
studies have shown that ward-based teaching sessions overcome staffing 
pressures (Richardson, 2001), more staff are likely to attend (Scott et al, 2005) 
and that the training can be more effective than classroom teaching (Gould & 
Chamberlain, 1997; King & Pilcher, 2008). Various research has evaluated the 
effectiveness of ward-based teaching packages and programmes to improve 
compliance to infection prevention standard precautions. Standard precautions 
are a set of basic principles applied to nursing care to reduce the risk of infection. 
They include hand hygiene, use of personal protective equipment, safe disposal of 
sharps, linen and waste, and dealing with blood spillages (Wilson, 2004).
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International studies involving nurses found that ward-based education improved 
knowledge and compliance of standard precautions (Hung et al, 2002; Uwakwe, 
2000) and attitude towards standard precautions (Mukti et al, 2000), but that 
compliance can be affected by shortage of equipment (Uwakwe, 2000) and that 
sometimes no long term effect was noted (Talan & Baraff, 1990). A UK quasi- 
experimental study by Gould & Chamberlain (1997) collected observational data 
and questionnaire data from nurses on two experimental and two control surgical 
wards in large teaching hospital before and after delivery of a three month ward- 
based education package of infection prevention. None of the results were 
significant which indicates that the educational intervention had not achieved its 
desired effect. Suggestions for this included: lack of a relationship between the 
individuals supplying the training and the ward staff; lack of feedback of 
performance at regular intervals; and lack of laboratory monitoring of the incidence 
of common micro-organisms. Gould & Chamberlain (1997) also evaluated the 
effectiveness of other ward-based teaching sessions for infection prevention and 
found that although the clinical environment was a preferred learning environment 
for nurses, the heavy and unpredictable workload prevented the teaching 
programme from being implemented as planned. It was suggested that the 
researchers were treated as ‘outsiders’ and that closer links with the infection 
prevention team would have improved the outcome of the study and subsequently 
nurses knowledge of infection prevention practices.
Ward-based education has also been applied effectively to areas of nursing other 
than infection prevention. One study audited nurses’ practice of oral care one 
month before and several months after a programme of ward-based training was 
implemented in a palliative care environment. Results showed an improvement in 
all aspects of oral care and staff knowledge (Lee et al, 2001). A pilot project with 
the aim of promoting effective practice in continence care utilised a documentation 
audit and staff questionnaire covering four independent hospital sites to assess 
baseline knowledge. Ward-based teaching was then delivered in the form of 
workshops and reviewed by both focus group feedback and a post-intervention 
comparison of practice in the pilot ward with a similar ward using an established 
continence audit tool (King & Pilcher, 2008). Although no statistical significance 
was determined, the authors commented that the ward-based teaching had the 
greatest impact on the improved continence care. A study to re-introduce post-
operative epidural analgesia on two orthopaedic wards used questionnaires to 
compare 20 nurses’ knowledge of pain management before and after ward-based 
teaching, study days and assessment of competence. The results of the 
questionnaires demonstrated overall improvements in knowledge after the 
education package, although some elements of the questionnaires showed no 
improvement, and participants commented on the importance of the ward-based
teaching (Richardson, 2001).
An educational intervention to improve medical students’ compliance to infection 
prevention and standard precautions also suggests that practice-based education 
was effective. Diekema et al (1995) reported that education improved observed 
compliance of 170 medical students in America from 95% to 99% for glove use, 
76% to 77% for sharps disposal and 56% to 78% for hand washing. An Intensive 
Care Unit successfully reduced prescribing errors by providing preserver 
education in tutorials, ward-based teaching and feedback in three monthly cycles 
with each new group of trainee medical staff. The percentage of prescriptions with 
errors decreased over each three month cycle from 25% to 5% (Thomas et al, 
2008). Kilminster et al (2001) highlighted that the introduction of ward-based skills 
facilitators to undergraduate medical student programmes proved to be both 
practicable and effective. Although perhaps not generalisable to nurses, these 
three studies do reinforce the benefits of ward-based education.
Previous research therefore suggests that ward-based teaching packages and 
programmes can improve compliance to nursing practice, including infection 
prevention. However, there is little to suggest whether improved compliance can 
be sustained over a prolonged period of time. Furthermore, in order to deliver 
effective ward-based education a competent expert is required. This has been 
overcome in some circumstances by the implementation of clinical skills 
facilitators.
2.8 Clinical skills facilitators
Chapman (2006) highlighted that, in order for ward-based education to be 
effective, both suitable mentors are required to enable effective learning in the 
work place and the learning needs of the student must be considered. Therefore, 
clinical skills facilitators have been used to meet the learning needs of medical and
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nursing students and more recently newly qualified nurses and junior doctors to 
develop professional competence. Clinical skills facilitators are valuable in that 
they enable the integration of theory into practice (NMC, 2002) and professional 
development and enhancement of clinical skills for students or new staff (Kelly & 
Simpson, 2001). They are advantageous as they provide necessary support to 
the traditional preceptorship, which, due to increasing pressures being placed on 
nursing staff, may not always sufficiently support new staff as was first intended. 
Yet nursing is predominantly a practice-based profession (Lambert & Glacken, 
2004), so it is vital for newly qualified nurses to learn the clinical skills required of 
them effectively and safely, and the implementation of the clinical skills facilitator
therefore seems a natural solution.
The role of clinical skills facilitators has been explored to some extent in previous 
studies and infer that clinical skills facilitators should have the following 
characteristics: effective role model, enthusiasm for teaching and learning, build 
good rapport, set feasible goals, utilise opportunistic learning, initiate dialogue 
through questioning, encourage independent decision making, challenge, 
stimulate and deal with poor levels of performance appropriately (Bleakley, 2002; 
Brosnan et al, 2006). Yet little has yet evaluated whether clinical skills facilitators 
have these characteristics or whether they are actually appropriate for the role. 
Kelly & Simpson (2001) applied an action research approach to evaluate the 
implementation of clinical skills facilitators by administering a questionnaire to staff 
that the clinical skills facilitators had had contact with. The posts were positively 
evaluated as 95% of participants reported being satisfied or highly satisfied with 
the input from the skills facilitators, particularly with support towards developing 
effective problem solving skills. Subsequently, a small descriptive study utilised 
focus groups to gain an understanding of the nature and purpose of clinical skills 
facilitators in Ireland. The themes that emerged suggested that the purpose of the 
role was to facilitate students transition into the clinical setting, maximise learning 
opportunities and provide support (Lambert & Glacken 2004). For medical 
students the application of clinical skills facilitators was successful to support 
experiential learning and consolidate the knowledge and skills acquired from 
simulation education (Kilminster et al, 2001). Yet no research has evaluated or 
quantified the benefits of clinical skills facilitators, whether clinical skills can be
improved or whether unsafe practice, near misses or infections can be reduced in 
the practice setting as a result of their implementation.
Although previous research has discussed the role and advantages of having 
clinical skills facilitators for new staff, it also has not suggested whether their 
application could maintain improved practice over a sustained period of time. This 
may be due to this fairly recent role still developing, yet this is important to 
consider when an emerging theme in the practice setting is to employ clinical skills 
facilitators or practice development nurses with this aim. Once newly qualified 
nurses finish their preceptorship or no longer have the support of the clinical skills 
facilitator it could be argued that their skills may lessen or they develop or learn 
substandard practice. There could therefore be benefits from further research in 
this area that provides an insight into or measure whether practice is improved 
over a sustained period of time if nursing staff having access to clinical skills 
facilitators for a particular duration. Furthermore, an understanding of current 
clinical skills training is also important in order to gain a better understanding of 
whether clinical skills facilitators are advantageous or whether there are further 
issues surrounding how clinical skills are taught originally.
2.9 Clinical skills
Nurses learn some clinical skills during pre-registration student nursing 
programmes and some as post-registration practitioners. Traditionally the quality 
and consistency of the skills learnt at pre-registration varied considerably, leading 
to a standardisation across the UK through the Project 2000 curriculum. This 
aimed to provide higher quality and longer placements with better teaching 
support, in order to equip student nurses with better clinical skills (DH, 1999). The 
Nursing and Midwifery Council (NMC) supported this by ensuring that nursing 
programmes consist of 50% theory and 50% practice placements and that 
students develop a portfolio as they progress through the programme (NMC, 
2002). This enables pre-registration nurses to learn clinical skills and the 
underpinning theory in the academic setting and then refine competence in the 
clinical setting under supervision.
One study that evaluated the clinical skills that 132 newly qualified nurses deemed 
as both essential and frequently used found that frequently used skills included
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infection prevention standard precautions, vital signs assessment, patient hygiene, 
management of intravenous therapy and administration of medications (Boxer & 
Kluge, 2000). The skills rated as frequently used by nurses were the same skills 
they thought essential to nursing, however it did not report how competent newly 
qualified nurses felt to perform these skills. Yet competence is an important 
concept for newly qualified nurses as although they have a preceptorship in their 
first post, there is perhaps an assumption that they have learnt certain essential 
skills during their training. Therefore it is necessary for universities to both provide 
and assess clinical skills training to help develop confidence and competence in 
essential clinical skills. One method of assessment of competence of clinical skills 
in the academic setting is through use of objective structured clinical skills 
evaluations (OSCEs). OSCEs are a widely used method of assurance of 
competence of important clinical skills for academic staff before students enter the 
practice setting. Brosnan et al (2006) evaluated the OSCE process and found 
them to be a meaningful and fair assessment. It was reported that OSCEs 
enabled students to feel more prepared and confident for forthcoming placements, 
although some, particularly mature students found it a stressful experience 
(Brosnan et al, 2006).
Recently there has been criticism towards the Project 2000 curriculum suggesting 
that newly qualified nurses are not as skilled or as competent as they should be. 
A study that compared 139 student nurses’ skills confidence in the Project 2000 
curriculum compared to a competency based curriculum found that the students 
studying the competency based curriculum had higher levels of competence and 
confidence in their clinical skills than the Project 2000 students (Farrand et al, 
2006). The Department of Health (2008d) has also reviewed the Project 2000 
curriculum. Findings suggest that healthcare managers evidently feel that Project 
2000 nurses do not meet their expectations of a newly qualified nurse and that 
Project 2000 students are often perceived as less competent than pre-Project 
2000 students (DH, 2008d). As a result the NMC has recently reviewed pre-
registration nursing education, particularly the knowledge, skills and competencies 
required to deliver safe and effective care (NMC, 2010). Furthermore, the 
Department of Health has recommended that by 2013 all student nurses in 
England will be entered onto degree level courses only. These changes to the 
pre-registration curriculum are designed to provide a more cohesive learning
experience for student nurses that further bridge the theory-practice gap and also 
facilitate the acquisition of competent clinical skills.
Post-registration nurses also learn and develop new clinical skills. The theory and 
method of such skills e.g. cannulation, pin-site care, tend to be taught in on-site 
training and development departments and nurses have to then complete a 
workbook, assessment of competence or competency log book in order to provide 
the evidence and assurance of competence before performing the skill without 
supervision. However this also provides several challenges as a competent senior 
colleague is required to supervise. Yet high workloads and staffing issues can 
impede this and also constant improvements to practice provide the potential for 
the senior colleague s practice to be out dated or incorrect. It could therefore be 
suggested that nurses should have clinical skills assessments or updates 
periodically to ensure that best and safe practices are maintained. For a minority 
of skills this does occur, such as annually for basic life support or three yearly for 
taking a blood sample for transfusion, but for the many other skills there are no 
further assessments or refreshers. Currently competence in clinical skills is not 
monitored or measured proactively but reactively for example if a drug error 
incident is reported practice will be reviewed. This supports the aforementioned 
research in that there is a substantial potential for clinical skills facilitators in the 
practice setting to ensure that both pre-registration and post-registration skills are 
practiced, supervised, assessed as competent and monitored effectively and 
regularly.
Much of the previous research that has explored clinical skills training, clinical 
skills facilitators, ward-based teaching and compliance in general to infection 
prevention practices as previously discussed in this chapter have used various 
types of clinical audit to measure or monitor compliance. The application and 
appropriateness of audit therefore deserves further attention when considering 
whether infection prevention knowledge, application or education could be 
improved, as audit is often used to measure application or compliance in infection 
prevention which, by its nature, assumes some level of knowledge or 
understanding.
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2.10 Clinical audit
Nursing has evolved into an evidence-based profession (RCN, 2005) which has 
led to the development of policies and protocols to standardise best practice. A 
commonly used method of measuring compliance to policy and protocols in the 
clinical healthcare setting is by audit. Clinical audit is useful to identify poor 
practice (Tartari & Mamo, 2011) and for departments to measure themselves 
against specific standards, to compare themselves with other departments and to 
improve practice accordingly (Tarling & Crofts, 2002).
Clinical audit is often used successfully to measure healthcare workers’ 
compliance to policy and enhance practice, such as urinary continence (King & 
Pilcher, 2008), post-operative pain management (Harmer & Davies, 2002) and 
pressure ulcer surveillance (Gunningberg & Ehrenberg, 2004). However, it is now 
a requirement of Code of Practice (DH, 2010a) that organisations provide 
assurance that key infection prevention policies and practices are implemented 
appropriately and adhered to by presenting audit results as evidence of 
compliance, or action plans as evidence where poor compliance has been 
identified (Flanagan, 2009). Auditing in the infection prevention arena has 
increased in the last decade and infection prevention teams are now required to 
have annual audit programmes in place (DH, 2010a), that measure compliance to 
various standards and practices e.g. hand hygiene, use of personal protective 
equipment, disposal of linen, use of isolation rooms (Infection Control Nurses 
Association, 2004). Use of these audit tools has been shown to increase 
compliance to key infection prevention practices (Millward et al, 2010).
Clinical audits are also useful to identify education needs for infection prevention 
teams and can be used to reinforce key messages (Ward, 1995). Other beneficial 
outcomes of clinical audit include increased communication, patient care and 
professional satisfaction while disadvantages incorporate potential professional 
isolation and reduced clinical ownership (Polit & Hungler, 1999). Clinical audits 
tend to prove more effective when staff completing the audits have had 
appropriate training (Gould, 2010); have dedicated time in which to conduct the 
audit and when the audit process is supported by a structured programme 
(Johnston et al, 2000).
However, an audit is only useful and able to effectively inform practice if it 
assesses the practice being measured correctly. For example, many studies that 
audit hand hygiene focus on the frequency with which correct hand hygiene is 
performed (Pittet et al, 2000; Rosenthal et al, 2005; Donaldson et al, 2008; 
Howard et al, 2009), but few studies have assessed technique (Gould et al, 2007). 
Yet it could be argued that if a healthcare worker has poor hand hygiene technique 
the frequency with which they clean their hands is perhaps less relevant as they 
may still be contaminated and able to transfer micro-organisms from one patient to 
another. The validity of the audit tool to measure the intended practice correctly is 
therefore an important factor to consider when conducting or evaluating clinical
audits (Gould, 2010).
Infection prevention audits generally use direct observation to measure healthcare 
workers compliance to local and national policy. Whilst direct observation is 
regarded as the gold standard for measuring compliance, particularly to hand 
hygiene practice (ICNA, 2004), some studies have found that the effect of being 
monitored be subject to observer bias or the Hawthorne effect, an improvement in 
compliance because participants are aware of being observed (Stein et al, 2003; 
Lee et al, 2008). This infers that there is a possibility that audit results may not 
always reflect true practice if participants are aware that they are being audited, 
but they are still likely to identify relevant issues. Donaldson et al (2008) identified 
that one way to overcome such an effect was for undergraduate students to 
observe practice and conduct the audits as they were more inconspicuous 
auditors than members of the ward team. However it could be suggested that they 
would need sufficient training to ensure they understood standards being audited. 
Furthermore audits, particularly those that require direct observation can be both 
time- and resource-consuming (Millward et al, 2010) and are only worthwhile if 
practice is improved as a result.
The audit process therefore includes not just the task of auditing per se but also 
the identification of the actions required to improve practice, the implementation of 
such actions, followed by re-audit to determine whether practice has been 
improved and whether further recommendations are required (Pellowe, 2009). 
However, the audit process also needs to be supported by the appropriate 
decision makers as it could be perceived as futile to conduct an audit and make
the relevant or practicable recommendations for practice that are then dismissed 
(Donaldson et al, 2008). Yet if the findings are disseminated effectively and the 
quality of practice and ultimately patient care is improved as the result of a clinical 
audit then it can be a very valuable and meaningful tool. One way to achieve such 
sustained compliance is to feedback the audit findings in a timely manner (Berhe 
et a l 2006) or frequently (Rosenthal et at, 2005), to those whose practice requires 
improving. Lee et al (2008) noted that prompt feedback of the audit findings 
enabled immediate changes to practice to be introduced, which improved 
compliance to infection prevention practices in a neonatal unit on average from
70% to 95%.
Yet recently more emphasis has been placed on ward managers to complete 
monthly Saving Lives (DH, 2010b) infection prevention audits in order to 
encourage local ownership of any improvements required to practice. Saving 
Lives was launched by the Department of Health in 2005 and revised in 2007 and 
2010, to audit key clinical procedures and skills where the risk of infection is 
reducible, and aimed to promote compliance with policy and evidence-based care 
by auditing seven high impact interventions that focus on specific aspects of daily 
nursing care that, if conducted correctly, can reduce the risk of HCAI to patients. 
The interventions are care bundles for the insertion and continuing care of central 
venous catheters, peripheral venous catheters, renal and urinary catheters, 
management of patients with patients with ventilators, surgical site wounds and C. 
difficile. The Department of Health recommends that every NHS organisation in 
England conducts monthly high impact intervention audits on all wards to measure 
compliance to the Saving Lives (DH, 2010b) care bundles. The aim is to increase 
reliability of the clinical process and to review practice by identifying where 
improvements to performance are required (Pellowe, 2009). The focus of Saving 
Lives (DH, 2010b) is to implement small changes to practice each month to 
gradually improve and embed compliance. Therefore if each element of the high 
impact intervention audit is carried out every time for every patient the risk of 
infection to patients will be reduced.
It is acknowledged that a standardised approach to audit is required if results are 
to facilitate benchmarking of practices across the organisation (Bryce et al, 2007). 
Furthermore structured action plans are required to enable ward staff to prioritise
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the actions necessary to enhance compliance and embed infection prevention 
practices into daily routines (Flanagan, 2009). For Saving Lives (DH, 2010b), the 
process of auditing and action planning must also be completed efficiently as the 
cycle is repeated on a monthly basis. However, no formal research has been 
conducted to evaluate the effectiveness of the Saving Lives (DH, 2010b) audits or 
whether HCAI risk is being reduced in the clinical setting as a result of the tools. 
If the effect that these audits have on enhancing practice was investigated it may 
provide some insight into whether they are useful in improving compliance to 
infection prevention practice and reducing the risk of infection to patients. It may 
also contribute towards understanding whether nurses’ knowledge and education 
of infection prevention practice is adequate or could be improved.
2.11 Conclusion
With regards to nurses’ knowledge and application of infection prevention practice, 
previous studies suggest that nurses’ knowledge of basic infection prevention 
standard precautions or practices were inadequate (Pittet et al, 1999; Trim et al, 
2003; Flores & Pevalin, 2006). This therefore affected nurse’s practice as poor 
knowledge of infection prevention leads to poor application of infection prevention 
practices (Marshall et al, 2004; Vaughan et al, 2006; Trigg et al, 2008; Wu et al, 
2009). Other factors that affected reduced adherence to practice included 
insufficient time and heavy workload (Ward, 1995; Madan et al, 2002; Sax et al,
2005) , poor role models (Scott et al, 2005; Whitby et al, 2006), and lack of 
availability of hand wash facilities (Sax et al, 2005; Ferguson et al, 2004; Ward,
2006) . Stein et al (2003) inferred that experience or length of service is indirectly 
related to infection prevention compliance with older nurses seeming to be less 
compliant, but did not explore this further. Other studies have also made 
assumptions between knowledge, application and experience (Osuka, 2005; 
Orsolini-Hain & Malone, 2007). Exploration into this divergence in the research 
surrounding the relationship between experience, knowledge and application may 
therefore provide further insight into why nurses’ infection prevention practices are 
generally inadequate.
Furthermore previous research surrounding infection prevention knowledge, 
application and compliance has identified a need for increased education (Stein et 
al, 2003; Trigg et al, 2008; Wu et al, 2009), improvements to current infection
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prevention education (Mann & Wood, 2006; Vaughan et al, 2006;) and causes for 
current limited knowledge to be established (Trim et al, 2003). Interestingly there 
is little in the literature concerning nurses’ experience of infection prevention 
education, yet this may provide further understanding of how education can be 
increased or improved and what issues exist with regards to current infection 
prevention education. There is also little evidence to suggest what formal training 
infection prevention trainers have had with regards to teaching styles and theory. 
Experiences of class room based education from the perspectives of both infection 
prevention trainers and nurses that attend infection prevention training may 
therefore offer further insight into how education can be enhanced and how
education impacts on compliance.
One form of infection prevention education that has emerged in the international 
research is ward-based education (Mukti et al, 2000; Uwakwe, 2000; Hung et al, 
2002) and in UK literature the use of clinical skills facilitators in the ward 
environment (Kelly & Simpson, 2001; Kilminster et al, 2001). Yet it has not been 
ascertained whether either ward-based education or the clinical skills facilitator 
role can provide embedded or sustained improvements to infection prevention 
practice in the NHS. Furthermore, infection prevention practice is measured and 
monitored by clinical audits, which has been standardised across the NHS recently 
by the implementation of Saving Lives (DH, 2010b) audits. However, no formal 
research has reported the effectiveness of the Saving Lives (DH, 2010b) audits or 
whether HCAI risk is being reduced in the clinical setting as a result of the tools. If 
compliance to these Department of Health audits is researched, it may provide 
some insight into whether they are useful in improving compliance to infection 
prevention practice and reducing the risk of infection to patients. It may also 
contribute towards understanding whether nurses’ knowledge and education of 
infection prevention is adequate or could be improved.
The comprehensive aim of the three studies presented in the subsequent chapters 
of this thesis is therefore to explore whether knowledge and application of infection 
prevention practices are affected by such factors as education, training and 
nursing experience. The intention is to gain an enhanced understanding of the 
complexities of infection prevention practices, which may be able to provide new
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insight and subsequently inform practice, reduce the risk of infection and improve 
the quality of care delivered to patients.
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3. The effectiveness of clinical skills training on infection
prevention practices
3.1 Introduction
Saving Lives (DH, 2010b) was launched in 2005, revised in 2007 and again in 
2010, and was designed to support NHS organisations to reduce HCAIs. It 
provides evidence-based practice guidance for key clinical procedures where the 
risk of infection is reducible, in the form of high impact intervention (Hll) care
bundles (Table 3.1).
Saving Lives (DH, 2010b) High Impact Intervention care bundles:
• Central venous catheter insertion
• Central venous catheter ongoing care
• Peripheral intravenous cannula insertion
• Peripheral intravenous cannula ongoing care
• Renal haemodialysis insertion
• Renal haemodialysis ongoing care
• Prevention of surgical site infection pre-operative
• Prevention of surgical site infection intra-operative
• Prevention of surgical site infection post-operative
• Ventilated associated pneumonia
• Urinary catheter care insertion
• Urinary catheter care ongoing
• Clostridium difficile
• Cleaning and decontamination
• Chronic wounds care actions
• Chronic wounds management
• Enteral feeding
Table 3.1: Saving Lives (DH, 2010b) high impact intervention care bundles.
The Department of Health provides standardised audit tools (Appendix I) to enable 
NHS organisations to audit compliance to the Hll care bundles and in England
requires that NHS organisations conduct these Hll audits regularly to robustly 
monitor the effectiveness of clinical processes and systematically improve patient 
outcomes (DH, 2010b). The Hll audits are designed to facilitate the achievement 
of 100% compliance through clearly indicating which elements of the care bundles 
have or have not been performed, supporting the development of action plans to 
resolve issues and improve practice and supporting a culture of continuous 
improvement. If each element of the Hll audits is carried out every time for every 
patient the risk of infection to patients is reduced (DH, 2010a). Acute NHS Trusts 
therefore conduct these audits monthly and many use Hll audit results as key 
performance indicators to provide assurance to the Trust Board and the Primary 
Care Trust that the risk of infection is being addressed and reduced. However the 
effectiveness of conducting monthly Hll audits to improve compliance to infection 
prevention practices in the clinical setting has not as yet been evaluated.
Saving Lives (DH, 2010b) advocates that NHS organisations should provide 
annual training on the prevention and control of infection in general to all staff. 
However previous studies have found that no research recommends the most 
effective way to deliver generic infection prevention education (Mann & Wood, 
2006; Vaughan et al, 2006). Furthermore current training tends to be formal, short 
and taught pedagogically by content experts, for large groups of eclectic 
healthcare workers in the hope that enhanced knowledge will persuade staff to 
improve their compliance in relation to clinical care (Cole, 2008). Other forms of 
training have therefore been developed to improve the value and flexibility of 
education, for example the Skills Academy for Health launched the Core Learning 
Unit in 2009 which has an infection prevention e-learning module. This provides 
an assured level of quality of training and increases accessibility to training. 
However the content is generic so may not reflect local policies or practices and 
knowledge can be significantly lessened three months after completion of e- 
learning modules (Fakih et al, 2006).
Another alternative is teaching staff the knowledge and skills relevant to their 
practice in the clinical setting. Previous studies have shown that ward-based 
teaching sessions overcome staffing pressures (Richardson, 2001), more staff are 
likely to attend (Scott et al, 2005) and that the training is more effective than 
classroom teaching (Gould & Chamberlain, 1997). Although ward-based teaching
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packages and programmes have been shown to improve compliance to infection 
prevention standard precautions internationally (Uwakwe, 2000; Kilminster et al, 
2001; Hung et al, 2002), there has been no published research into whether ward- 
based teaching can improve compliance to the key elements of practices 
recommended by the Hll care bundles to reduce the risk of infections to patients. 
The research objective of this present study was therefore to determine whether 
the introduction of ward-based clinical skills training improved Hll audit results and 
therefore compliance to key infection prevention practices.
3.2 Methodological approach
Research methods are the steps, procedures and strategies for gathering and 
analysing data (Tarling & Crofts, 2002). The method used in a study provides a 
framework to guide the researcher towards answering the research focus and is 
developed from the paradigm or worldview that underpins the inquiry (Flood, 
2010). The traditional approach to human inquiry is positivism which emphasises 
the reasonable and the scientific through a formal, systematic approach in which 
numerical data are used to quantify phenomena and the relationships among 
them. Quantitative research follows the positivist paradigm and is the investigation 
of phenomena through precise measurement and quantification, often involving a 
rigorous and controlled study design (Polit & Hungler, 1999). Positivism therefore 
supports the controlled collection of large amounts of data that is easily 
comparable to explain social phenomena, however it does not often discover the 
meaning that people attach to that social phenomena. For this present study, 
where the research objective was to determine whether the implementation of 
ward-based clinical skills training improved infection prevention practices, a 
quantitative evaluation approach was most appropriate as it enabled this 
hypothesis to be tested through the analysis of numerical data.
Evaluation research is an applied form of research that involves finding out how 
well a programme, practice, procedure or policy is working, with the goal of 
assessing or evaluating the success of it (Bowling & Ebrahim, 2005). An 
evaluation approach therefore effectively answered the practical nature of the 
research objective for this study as it enabled the success of a program of ward- 
based teaching which aimed to improve infection prevention practice to be 
measured. Due to the nature of evaluation research, audits are often used to
assess the effectiveness of the intervention under evaluation. Audit is a 
systematic process that is applied to assess, evaluate and improve patient care 
(Tarling & Crofts, 2002). This is achieved through the cyclical collection of routine 
data to review whether the correct practice is being applied and if necessary 
implement changes to improve practice. Beneficial outcomes of audit include 
improved communication, improved knowledge or skills and improved patient care
(Johnston et al, 2000).
However because the primary method by which information is gathered when 
undertaking audits is by direct observation of practice, the audit process can be 
subject to observer bias, which can occur in two ways. Firstly because the auditor, 
or observer of practice, believes that what they are observing is a truthful 
interpretation which can be affected by the auditor’s pre-conceived expectations of 
how well the practice will be performed, their belief regarding what constitutes safe 
and unsafe practice or their desire for their ward to receive a compliant score 
(Elliott, 2009). Observer bias can also transpire if the nurse being observed is 
aware that they are being audited and therefore performs better because of this, a 
temporary behavioural change made by the nurse to attempt to please the auditor 
known as the Hawthorne effect (Stein et al, 2003).
However, recent research suggests that the original studies that discovered the 
concept of the Hawthorne effect may have perhaps overstated this effect as the 
results have not been replicated and factors that contributed to increased 
productivity other than the increased management attention have since been 
identified (Barnes, 2010). Yet it is still important to consider the potential effect of 
observer bias when utilising audits as a research tool in order to prevent it from 
occurring. With regards to this study, the audit data was collected retrospectively 
to reduce any observer bias from or towards the researcher, but because of this 
retrospective nature it is acknowledged that the researcher had no control over 
whether any observer bias occurred during the actual audits from or towards the 
auditors. This will be considered in the interpretation of the results and when 
discussing the generalisability of the findings.
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3.3 Ethical considerations
Written consent to conduct this study and use this data were gained from the 
National Research Ethics Service (Appendix II), the Research Degrees Committee 
at the university (Appendix III), the Research Committee at the hospital (Appendix 
IV) and from the lead infection prevention nurse at the hospital at which the 
research was conducted (Appendix V). With regards to confidentiality, ward 
names remained anonymous and Hll audit data were coded to prevent disclosure. 
Bias was reduced by the researcher analysing the ward audit data anonymously, 
remaining objective and displaying the data fairly. Raw data were transported in a 
locked briefcase and stored securely in a locked filing cabinet in accordance with 
relevant university policy. Only the researcher had access to the data, their 
computer was password protected to safeguard the data once inputted, and the 
data will be destroyed two years after completion of the thesis as per the policy of 
the university at which the study was completed.
3.4 Research tools
The research tools employed were the national Saving Lives (DH, 2007) Hll audits 
for peripheral intravenous cannula insertion and ongoing care, urinary catheter 
insertion and ongoing care and Saving Lives (DH, 2005b) Hll audit tool for basic 
infection control (Appendix I), compliance to which was scored as a percentage.
Basic infection control was a Hll care bundle in the original version of Saving Lives 
(DH, 2005b) but was discontinued in the 2007 revision. This was because in 2006 
implementing the Code of Practice for the Prevention and Control of HCAI (DH, 
2006) became a legal requirement for NHS organisations. Saving Lives (DH, 
2005b) was therefore replaced with Saving Lives (DH, 2007) to streamline the Hll 
care bundles into a framework that better reflected the duties of the Code of 
Practice (DH, 2006) and facilitated NHS organisations to demonstrate compliance 
to the code. Both the Code of Practice (DH, 2006) and the Hll care bundles have 
been revised again in 2010 (Table 3.1). However during the study period the 
Infection Prevention Team continued to audit compliance to the basic infection 
control Hll care bundle after it was removed in 2007 to emphasise the importance 
of basic infection control skills, particularly hand hygiene, in the reduction of 
infection.
All of the Saving Lives (DH, 2005b; DH, 2007) Hll audits that were conducted were 
completed following the same procedure. The auditors observed ten episodes of 
practice, for example, ten insertions of a peripheral intravenous cannula, and 
documented compliance to each element of the Hll care bundle on the Hll audit 
tool for each observation. The audits were then sent to the hospital governance 
team who inputted the data electronically into Excel Saving Lives (DH, 2005b; DH, 
2007) spreadsheets, which automatically calculated the ‘all actions performed 
column of each audit and the overall audit compliance score was generated at the 
bottom of this column. Monthly overall compliance scores were then fed back 
from the governance team to the auditors and where elements of the care bundles 
were not performed correctly and the overall compliance score was less than 
100%, auditors took actions to improve practice and therefore improve compliance 
levels. All auditors received training regarding the Hll care bundles and how to 
complete the Hll audits prior to commencement of the audit programme and 
ongoing support was further provided by the Infection Prevention Team at the 
hospital.
A concept that requires consideration when using audits in a methodology is that 
of subjective standards. In the context of infection prevention, audits are used to 
measure adherence or compliance to practice or policy, but the audit results can 
be a reflection of the auditor’s interpretation of the standard being audited (Elliott, 
2009). Subjective standards may occur whereby different auditors interpret audit 
statements differently, for example one may misread or misunderstand the 
criterion being audited and then perceive the practice being observed to be 
compliant when it actually is not. The Department of Health have overcome the 
potential problem of subjective standards by developing national audit tools that 
are simple, evidence based and that have been piloted extensively prior to launch. 
The Saving Lives (DH, 2005b; DH, 2007) Hll audit tools are also well supported by 
the Hll care bundle documents, in which each element of the care bundle and 
audit is clearly explained to reduce the risk of subjective standards being 
interpreted by different auditors. Therefore the Saving Lives (DH, 2005b; DH, 
2007) audits are well validated tools so were used confidently in the 
methodological process of this study.
3.5 Sample population
The sample population for this study was a district general hospital in the UK. In 
this sample population the Hll audits were conducted monthly and the auditors 
were the ward managers, 52 wards and departments participated in this audit 
process every month from May 2007 and still continue to do so. In December 
2007 the Infection Prevention Team introduced two clinical skills trainers for four 
months to provide ward-based teaching and ward-based drop-in sessions 
surrounding the Hll care bundles for insertion and care of peripheral intravenous 
cannulae and urinary catheters as well as basic infection control. The clinical skills 
trainers had undertaken formal assessments of competence for these skills prior to 
commencement in post. They taught nursing staff the polices and products 
relevant to Hll care bundles, updated their skills, and taught them the rationale that 
underpinned practice with regards to these Hll invasive devices. The researcher 
sought to use this audit data retrospectively to ascertain whether the clinical skills 
trainers had improved compliance to Hlls and therefore improved monthly audit
results.
The clinical skills trainers were only employed in the medical directorate and 
therefore the sample size comprised the 13 wards in that directorate. Seven 
wards were randomly selected as the intervention group and the clinical skills 
trainers taught on these wards. Six wards comprised the control group as nursing 
staff on these wards had no access to the clinical skills training. Both the control 
and the intervention groups were of a similar case mix as each group included 
emergency, acute and elderly medical wards.
3.6 Data analysis
This element of the study aimed to assess the effectiveness of ward-based clinical 
skills training. Monthly Saving Lives (DH, 2005b) Hll audit results for basic 
infection control, and Saving Lives (DH, 2007) Hll audit results for peripheral 
intravenous cannula insertion and ongoing care and urinary catheter insertion and 
ongoing care were analysed retrospectively for the six months prior to, four 
months during and six months following the clinical skills training. The aim was to 
ascertain whether the implementation of such training improved compliance to the 
Hll care bundles for the intervention group, compared to the control group. Data
were analysed using the Statistical Package for the Social Sciences (SPSS) 
computer programme (version 14.0) and significance was set at 0.05.
The preliminary step in the analysis process was the determination of the 
normality of the data as this effected the type of test then used for further analysis. 
To achieve this, the Shapiro-Wilk test was applied. The Shapiro-Wilk test 
determines whether a distribution of scores is significantly different from a normal 
distribution, whereby a significant value (p<0.05) indicates a deviation from 
normality (Polit & Hungler, 1999). This, rather than the Kolmogorov-Smirnov test, 
was used because it yields exact significance values whereas the Kolmogorov- 
Smirnov provides approximations of significance, the Shapiro-Wilk statistic is 
therefore more accurate (Field, 2005). The limitation of both tests is that they are 
affected by large samples, in which small deviations from normality yield 
significant results. However, given the small sample size of this data, and the 
more accurate statistic obtained, the Shapiro-Wilk was appropriately applied to 
determine whether the data was parametric. This test revealed that the data was 
normally distributed for basic infection control, cannula insertion, cannula ongoing 
care and urinary catheter ongoing care. However, the urinary catheter insertion 
data was not normally distributed so was therefore analysed separately using non- 
parametric tests.
One-way repeated-measures analysis of variance (ANOVA) is a statistical model 
that compares several means for any design in which the independent variables 
have all been measured using the same participants in all conditions. This was 
therefore applied to the parametric data to determine if the clinical skills trainers 
affected audit scores because the same wards participated in the three different 
test conditions: before, during and after the clinical skills trainers. One-way 
repeated-measures ANOVA also reduces the unsystematic variability in the design 
so provides a greater power to detect an effect (Field, 2005). As there were three 
repeated measures conditions Mauchly’s test was also used to determine whether 
the assumption of sphericity was violated and this was considered when 
interpreting test statistics. Therefore one way repeated-measures ANOVA was 
applied to the parametric data and the non-parametric data was analysed using 
Friedman’s ANOVA, which is the non-parametric equivalent. To maintain
54
confidentiality the data was coded C1-C6 for the six control wards and 11-17 for the 
seven intervention wards.
3.7 Results
The data were tested to compare the audit scores between the control and 
intervention group before the study to ensure that there were no differences 
between the data before the study period and that they were drawn from the same 
population. An independent t-test was used for the parametric data and Mann- 
Whitney test for the non-parametric data. These tests both test for a significant 
difference between the means of an interval dependent variable of two 
independent groups, for parametric and non-parametric data, respectively (Polit & 
Hungler, 1999). Analysis confirmed that there were no significant differences in 
the data between the groups before the clinical skills training started for any of the 
Hll audits that were evaluated: basic infection control, cannula insertion, cannula 
ongoing care, urinary catheter insertion and urinary catheter ongoing care 
(p=0.317, 0.228, 0.614, 0.073 and 0.184, respectively). The Hll audit results were 
then analysed independently. The Hll scores were presented as percentages, 
with 100% demonstrating full compliance to infection prevention practice.
3.7.1 Basic infection control
The first Hll care bundle that was evaluated was basic infection control. This 
audited whether nursing staff correctly applied the following basic infection 
prevention standard precautions before and after clinical procedures as 
appropriate: hand hygiene, correct use of personal protective equipment, 
application of aseptic technique, safe disposal of sharps and safe disposal of 
waste. The ward audit scores collected from the basic infection control tools are 
displayed in Table 3.2.
Ward 
control (C) 
or
intervention
(I)
Mean audit scores 
for the six months 
prior to the study ± 
standard deviation
(n)
Mean audit scores 
for the four months 
during the study ± 
standard deviation
(n)
Mean audit scores 
for the six months 
after the study ± 
standard deviation
(n)
C1 54.2 ±23.5 (6) 65.0 ±4.4 (4) 64.2 ±20.8 (5)
C2 71.8 ±27.1 (6) 80.0 ±8.2 (4) 86.7 ± 12.1 (6)
C3 49.5 ± 33.3 (4) 64.5 ±6.0 (4) 92.3 ± 12.5 (6)
C4 78.2 ±25.2 (6) 97.5 ± 5.0 (4) 90.7 ± 12.0 (6)
C5 80.0 ± 8.9 (6) 90.0 ± 14.1 (4) 65.5 ± 31.7 (6)
C6 63.3 ± 30.1 (6) 70.0 ±21.6 (4) 83.0 ± 22.4 (6)
11 58.6 ±6.2 (5) 80.0 ± 14.1 (4) 93.3 ±5.2 (6)
I2 78.3 ± 9.8 (6) 95.0 ±7.1 (2) 72.0 ±4.5 (5)
I3 59.2 ± 30.7 (6) 65.0 ± 10.0 (4) 62.0 ± 20.5 (5)
I4 73.8 ±11.5 (5) 66.7 ±28.9 (3) 75.6 ± 10.2 (5)
I5 39.0 ±38.7 (6) 65.0 ± 5.8 (4) 84.5 ± 18.5 (6)
I6 46.1 ±39.5 (6) 57.5 ± 9.6 (4) 65.0 ± 8.4 (6)
I7 53.3 ±41.8 (6) 62.5 ±25.0 (4) 68.3 ±7.5 (6)
Table 3.2: Ward audit scores for basic infection control (mean ± SD (n)).
Analysis of this data showed that basic infection control scores increased for both 
the control and the intervention groups throughout the study period (Figure 3.1). 
The control group scores were higher overall than the intervention group, yet for 
the control group there was not a significant improvement (p=0.136). However, for 
the intervention group basic infection control scores significantly improved whilst 
the skills trainers were in post, compared to the before scores (p=0.037).
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Figure 3.1: Audit scores for basic infection control (mean ± SD).
H  Control group Intervention group
The results suggest that Saving Lives (DH, 2005b) audits are useful in improving 
compliance to basic infection control practice as both groups improved over the 
study period. When considering the individual wards, three of the control wards 
improved consistently throughout the study compared to five of the intervention 
wards, which suggest that the clinical skills trainers enabled a greater 
improvement. However, basic infection control must be applied prior to conducting 
any subsequent clinical skill and is therefore of paramount importance in reducing 
cross-infection. Therefore although it is encouraging that Saving Lives (DH, 
2005b) was able to facilitate improvements in this aspect of practice, this finding 
has implications for practice as this audit tool is no longer advocated by the 
Department of Health.
3.7.2 Peripheral intravenous cannula insertion
Table 3.3 presents the data collated for scores where the insertion of peripheral 
intravenous cannulae was audited. This assessed whether staff cleaned their 
hands, wore gloves and aprons and cleaned the patient’s skin correctly prior to
inserting a cannula, used a transparent dressing and documented the insertion 
time and date.
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Ward 
control (C) 
or
intervention
(I)
Mean audit scores 
for the six months 
prior to the study + 
standard deviation
(n)
Mean audit scores 
for the four months 
during the study ± 
standard deviation
(n)
Mean audit scores 
for the six months 
after the study ± 
standard deviation
( n )V /--------
C1 73.7 ± 20.6 (6) 61.0 ±27.6 (3)
| 80.0 ±26.5 (3) I
C2 66.7 ±57.7 (3) 75.0 ±43.3 (3) 88.0(1)
C3 92.0 ± 17.9(5) 90.3 ± 16.7 (3) 75.3 ±21.9 (3)
C4 50.0 ±40.8 (4) 67.8 ± 47.2 (4) ] 100.0 ±0.0 (2) |
C5 81.7 ±11.7 (6) 73.3 ± 15.3 (3) 77.8 ±40.4 (6)
C6 47.5 ±41.1 (4) 20.0 ±34.6 (3) 71.6 ±18.5 (5) |
11 20.8 ±24.9 (4) 72.3 ±23.4 (4) 75.4 ±18.5 (5)
I2 75.0 ±41.8 (6) 68.8 ±47.3 (4) 65.8 ±44.7 (4)
I3 79.3 ±24.9 (4) 90.0 ± 8.2 (4) 82.2 ±18.3 (6)
I4 46.8 ±20.3 (5) 91.5 ± 12.0 (2) 81.4 ±27.2 (5)
I5 59.2 ± 33.4 (6) 51.5 ±35.7 (4) 90.6 ±10.3 (6)
I6 50.6 ± 37.0 (5) 86.7 ±11.6 (3) 96.7 ± 5.8 (3)
I7 56.0 ±27.0 (5) 100.0 (1) 1 100.0 ±0.0 (5)
Table 3.3: Ward audit scores for peripheral cannula insertion (mean ± SD (n)).
Findings revealed that without the clinical skills trainers the control group made no 
significant improvements in audit results for peripheral cannula insertion (p=0.153) 
and only two control wards made a consistent increase in scores. However the 
intervention group did improve consistently over the study period. In particular the 
scores for peripheral cannula insertion were significantly higher whilst the clinical 
skills training was available compared to before (p=0.009) and increased to 84.6% 
in the six months after clinical skills training (Figure 3.2). This suggests that 
Saving Lives (DH, 2007) audits alone had little effect on improving the skill of 
peripheral cannulation during the first part of the study, whilst the implementation 
of clinical skills training increased scores significantly and this was sustained over 
the six months after the skills training was completed.
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Figure 3.2: Audit scores for peripheral cannula insertion (mean ± SD).
Control group Intervention group
Figure 3.2 shows that scores for the control group did increase towards the end of 
the study period from 64.6% to 82.1%. This may have been due to staff sharing 
good practice from the intervention wards or from Saving Lives (DH, 2007) 
interventions gradually becoming embedded and being applied correctly by this 
time in the study, however the target of 100% was still not achieved. After a 
peripheral cannula has been inserted, the appropriate ongoing care of the device 
is also important in reducing the risk of infection.
3.7.3 Peripheral intravenous cannula ongoing care
The peripheral intravenous cannula ongoing care Hll audit assessed whether staff 
cleaned their hands when administering fluids and medications through cannulae, 
cleaned the injection port correctly, checked the dressing was clean and intact, 
documented a site inspection for signs of infection daily and removed the cannula 
when clinically indicated. The audit results for this skill are shown in Table 3.4.
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Ward 
control (C) 
or
intervention
(I)
Mean audit scores 
for months prior to 
the study ± standard 
deviation (n)
Mean audit scores 
for months during 
the study ± standard 
deviation (n)
Mean audit scores 
for months after 
the study ± 
standard deviation
(n)
C1 66.5 ± 47.4 (2) 100.0(1) 100.0(1) I
C2 93.3 ± 10.3(6) 83.5 ±15.4 (4) 98.3 ±4.5 (5)
C3 100.0 ± 0.0 (2) - 100.0(1)
C4 59.0 ± 24.2 (6) 90.0 ± 20.0 (4) 47.12 ±45.3 (6)
C5 78.3 ± 18.4 (6) 49.3 ±35.1 (4) 88.8 ±20.2(6)
C6 39.4 ± 37.2 (5) 35.3 ± 36.3 (4) 76.7 ±18.4 (6)
11 89.5 ± 12.6(4) 78.2 ±19.7 (5) 92.6 ±7.3 (5)
I2 56.3 ± 37.7 (4) 71.3 ± 19.7 (5) 48.0 ±37.0 (5)
I3 48.5 ± 23.0 (4) 47.7 ±31.7 (6) 63.3 ± 33.9 (6)
I4 45.8 ±27.8 (4) 64.2 ±31.4 (6) 54.6 ± 14.8 (5)
I5 75.3 ± 10.8 (3) 66.7 ±21.6 (6) 87.2 ±21.7 (5)
I6 67.5 ± 27.5 (4) 68.2 ± 36.6 (5) 78.5 ± 33.4 (6)
I7 67.5 ±47.1 (4) 78.6 ± 16.2 (5) 55.0 ± 37.7 (6) I
Table 3.4: Ward audit scores for peripheral cannula ongoing care (mean ± SD (n)).
This data shows that control ward one improved initially to achieve 100% during 
and after the study period and control ward three scored 100% constantly. 
However both of these wards had poor return rates during the entire study period, 
which may therefore have skewed the interpretation of the results as the remaining 
control wards did not improve regularly for ongoing peripheral intravenous cannula 
care (Figure 3.3). Furthermore the increase of the control group towards the end 
of the study was not significant (p=0.506), this was likely due to the sole 100% 
scores control ward one and three.
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Figure 3.3: Audit scores for peripheral cannula ongoing care (mean ± SD).
H  Control group Intervention group
Figure 3.3 shows that whilst the intervention group achieved small but consistent 
improvements throughout the study period, the control group did not improve until 
the six months towards the end of the study. This reinforces the preceding 
findings of this study and suggests that the impact of the clinical skills training on 
peripheral cannula care facilitated the intervention group to maintain continued 
improvements to practice with regards to this skill.
3.7.4 Urinary catheter insertion
The urinary catheter insertion Hll audit evaluated whether staff cleaned their 
hands, wore gloves and aprons, cleaned the patient’s skin correctly prior to 
inserting a catheter and used aseptic technique correctly to insert a sterile, closed 
drainage system. Table 3.5 shows the ward audit data collected for the insertion 
of urinary catheters.
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Ward
control (C) 
or
intervention
(I)
Mean audit scores 
for months prior to 
the study ± standard 
deviation (n)
Mean audit scores 
for months during 
the study ± standard 
deviation (n)
Mean audit scores 
for months after 
the study ± 
standard deviation
(n)
C1 75.0 + 43.3 (3) - 93.3 ±11.6 (3)
C2 0.0 (1) 100.0 (1) 100.0(1)
C3 - - -
C4 100.0 ±0.0 (2) 100.0 ±0.0 (2) 100.0 ±0.0 (4)
C5 86.7 ±8.2 (6) 100.0 ±0.0 (2) 100.0 ±0.0 (4)
C6 — 100.0 ±0.0 (2) 100.0(1)
11 100.0 ±0.0 (5) 100.0 (1) 100.0 ±0.0 (3)
I2 100.0 (1) 100.0 ±0.0 (5)
I3 100.0 ±0.0 (6) 100.0 ±0.0 (2) 100.0 ±0.0 (6)
I4 91.8 ± 16.5 (4) 100.0 (1) 100.0 ±0.0 (3)
I5 100.0 ±0.0 (6) 100.0 ± 0.0 (2) 100.0 ±0.0 (6)
I6 100.0 (1) 100.0 (1) -
I7 100.0 ±0.0 (3) 100.0 ±0.0 (3) 100.0 ±0.0 (3)
Table 3.5: Ward audit scores for urinary catheter insertion (mean ± SD (n)).
Findings show that compliance to this care bundle was good for the intervention 
group prior to any intervention (98.8%), with six of the intervention wards scoring 
100% consistently before, during and after the clinical skills training. For the 
control group, compliance was 65.4% before, 100% during and 98.7% after the 
study period, though this improvement was not statistically significant (p=0.135), 
as shown in Figure 3.4.
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Figure 3.4: Audit scores for urinary catheter insertion (mean ± SD).
Control group Intervention group
Although the intervention group had high scores prior to the clinical skills training, 
they achieved 100% with further training and this was sustained after the training 
ceased. Yet the control group did not maintain improved scores, suggesting that 
Saving Lives (DH, 2007) audits alone may not be sufficient to improve clinical 
skills such as urinary catheterisation if the practice is perhaps substandard 
begin with. Post urinary catheterisation, care of the urinary catheter is another skill 
intrinsic to reduce the risk of infection to the patient.
to
3.7.5 Urinary catheter ongoing care
The last Hll audit analysed was urinary catheter ongoing care. This audit 
examined whether staff cleaned their hands when caring for the catheter, cleaned 
the sampling port correctly, ensured the drainage bag was positioned 
appropriately and removed the urinary catheter when clinically indicated. Table 
3.6 shows the audit scores for ongoing care of urinary catheters.
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Ward 
control (C) 
or
intervention
(I)
Mean audit scores 
for months prior to 
the study ± standard 
deviation (n)
Mean audit scores 
for months during 
the study ± standard 
deviation (n)
Mean audit scores 
for months after 
the study ± 
standard deviation
(n)
C1 75.0 ±43.3 (3) -
C2 98.3 ±4.1 (6) 87.5 ±25.0 (4) ”1 100.0 ±0.0 (5)
C3 - -
C4 100.0 ±0.0(5) 93.8 ±12.5 (4) 1 75.8 ± 38.8 (6)
C5 86.7 ± 13.7 (6) 100.0 ±0.0 (3) ' 79.2 ±40.1(6)
C6 91.2 ±17.2 (6) 95.0 ± 10.0 (4) 67.4 ± 20.5 (5)
11 86.6 ± 14.0 (5) 82.3 ± 5.9 (4) 90.8 ±4.8 (6)
I2 80.0 ±44.7 (5) 73.3 ±46.2 (3) 96.0 ± 8.9 (5)
I3 69.2 ± 31.3 (6) 91.3 ± 11.8 (4) 95.0 ±11.2 (5)
I4 87.8 ± 15.5(6) 71.0 ± 18.3 (3) 95.8 ±10.2 (6)
I5 73.2 ± 16.6 (6) 80.0 ± 28.3 (2) 85.0 ± 36.7 (6)
I6 100.0 ±0.0 (4) 89.3 ± 15.6 (4) 94.5 ±13.5 (6)
I7 73.4 ±26.2 (5) 95.0 ± 10.0 (4) | 100.0 ±0.0 (6)
Table 3.6: Ward audit scores for urinary catheter ongoing care (mean ± SD (n)).
The intervention group scores for urinary catheter ongoing care increased 
throughout the study and were significantly better after the skills training compared 
to during the skills training (p=0.042). This could be because it is generally the 
duty of healthcare assistants to care for urinary catheters and it could have taken 
time for the skills relevant to this device to be disseminated from the nurses that 
received clinical skills training. The control group results yielded no significant 
improvements (p=0.168) and decreased after the study period from 94.1% to 
80.6% (Figure 3.5).
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Figure 3.5: Audit scores for urinary catheter ongoing care (mean ± SD).
Control group Intervention group
Similar to the urinary catheter insertion results, these findings suggest that Saving 
Lives (DH, 2007) audits are not perhaps an appropriate tool to improve clinical 
skills and that the implementation of clinical skills training is more effective. 
However, for both groups the overall compliance throughout the study period was 
much higher for urinary catheterisation and catheter ongoing care than for 
peripheral cannulation and peripheral cannula ongoing care.
3.8 Discussion
The results of this study have offered some useful insights for nurse managers 
and educators in practice regarding the effectiveness of both audits and ward- 
based clinical skills training to improve infection prevention practice. With regards 
to basic infection control compliance, findings suggest that Saving Lives (DH, 
2005b) audits are useful in improving compliance to basic infection control practice 
as both groups improved consistently over the study period, although the clinical 
skills trainers facilitated a statistically significant improvement during 
intervention period (p=0.037). Much of the research surrounding basic infection 
control practices has focused on the measurement of compliance to hand hygiene 
(Pittet et al, 1999; Bissett, 2002; Creedon, 2006; Howard et a/, 2009) due to both 
hand hygiene being recognised as the most important factor in reducing cross-
infection and being the easiest standard precaution to measure (Madan et al, 
2002; Whitby et at, 2006). Yet since this basic infection control audit was removed 
from the Saving Lives (DH, 2007) tool kit there is no standardised approach 
towards hand hygiene auditing across the research, which makes it difficult to 
draw comparable conclusions between various studies (Gould et al, 2008). There 
is also no universal guidance regarding how to effectively measure hand hygiene 
compliance and the nationwide ‘cleanyourhands’ campaign (NPSA, 2004) offer no 
less than four different audit tools. Yet every acute NHS organisation has a legal 
duty to monitor hand hygiene compliance and report monthly hand hygiene 
compliance figures (DH, 2010a). It could be argued that these are perhaps not 
comparable if different methods and audit tools are used, yet there is not one 
compliance tool that is utilised nationally for measuring hand hygiene compliance 
before and after patient contact, now that the basic infection control Hll tool no
longer exists.
With regards to peripheral intravenous cannulation and ongoing care, results 
suggest that Saving Lives (DH, 2007) audits alone had little effect on improving 
the skills of peripheral cannulation and ongoing care during the first part of the 
study, and the implementation of clinical skills training increased scores for both 
these skills, significantly for peripheral cannulation, and these were sustained over 
the six months after the skills training was completed. Peripheral cannulation and 
ongoing care scores for the control group did increase in the last six months of the 
study period, perhaps because the care bundle was gradually becoming 
embedded, or other contributory factors that were not studied or because of the 
Hawthorne effect. Although direct observation has historically been perceived to 
be the best method of audit and is the most commonly used approach it can be 
subject to both observer bias and the Hawthorne effect (Stein et al, 2003). This 
could therefore affect the result of the Saving Lives audits as they were completed 
under direct observation of practice by the ward managers. Therefore the 
concept of self-audit must be considered as a factor that may have affected the 
audit results. Yet it could be suggested that if either group were influenced by 
either the Hawthorne effect or any self-audit bias, then the compliance scores to 
the care bundles would have been significantly higher than they actually were.
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The Department of Health (2007) intended Saving Lives audits to be used to 
identify small changes or improvements to practice to be implemented each 
month, so that when re-audited the following month, compliance improves until 
100% is achieved and sustained. Therefore, regardless of access to ward-based 
training, by the design of the Saving Lives (DH, 2007) programme, it could be 
suggested that 100% compliance should have been achieved by all wards in the 
study after 16 months of implementation. However, a recent study that conducted 
infection prevention audits (ICNA, 2004) over a four year period resulted in the 
improvement of compliance from 88%-93% (Millward et a/, 2010), suggesting that 
attainment of 100% compliance may not be realistically achievable in a 16 month 
timeframe, if at all. This supports the findings of this present study and infers that 
either the Saving Lives (DH, 2007) audits are not effective at eliminating poor 
practice or that monthly audit results are not interpreted and acted upon in a timely 
manner. Although the Saving Lives (DH, 2007) audits provided useful data for the 
ward mangers regarding compliance with the care bundles on their wards, this 
information is only worthwhile if they can then translate it into actions required for 
their ward and then implement relevant interventions in a relatively short period of 
time. There is also a cost implication to the use of the audit tools. For example, 
assuming three hours per month of a ward manager for the 52 departments for the 
hospital in this study equals approximately £2.4k per month or £28.7k per annum, 
which could perhaps have been better utilised, for example to provide further 
clinical skills training.
With regards to urinary catheterisation scores findings suggest that, although the 
intervention group had high scores prior to the clinical skills training, they achieved 
100% with further training and this was sustained after training ceased. The 
control group also maintained good scores, suggesting that nurses’ urinary 
catheterisation skills were consistently compliant for both groups. Similarly, scores 
for urinary catheter ongoing care remained high for both groups throughout the 
study period, particularly when compared to the cannula insertion and ongoing 
care scores. This may be because initial peripheral intravenous cannulation 
training is not sufficient whilst initial urinary catheterisation training is adequate. 
For example, locally catheterisation is taught by clinical skill educators whilst 
cannulation is taught by representatives from private companies. Such training 
provided for cannulation may not include local policies, products and care plans
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whilst the training for catheterisation does, suggesting a need to improve training 
surrounding cannulation. This finding is echoed in the literature surrounding 
infection prevention knowledge, application and compliance which has identified a 
need for increased infection prevention education (Stein et al, 2003; Trigg et al, 
2008; Wu et al, 2009), improvements to current infection prevention education 
(Mann & Wood, 2006; Vaughan et al, 2006) and causes for current limited
knowledge to be established (Trim et al, 2003).
It could also be suggested that full compliance was not sustained by either group 
because the audit tools may not facilitate effective learning with regards to 
improving key nursing skills. Whilst the audit tools may be useful to identify areas 
of poor practice, they provide no insight as to fundamentally why compliance is 
poor, or how it can be resolved, learnt or embedded. Furthermore, the reduced 
compliance with cannulation and care of cannulae could also be attributed to the 
concept that over time staff forget or fail to apply the correct techniques to 
practice. Some research into poor compliance to practice suggest that this may 
be because ritualistic practices can prevail (Haas and Larson, 2007) and that 
nurses may believe their compliance is better than it actually is when observed, 
audited and quantified (Cole, 2008). Although lack of sufficient education could 
therefore provide a simple rationale for poor compliance with cannulation and 
cannula care, it may also be suggested that infection prevention compliance is far 
more complex, with determinants such as attitudes, beliefs, habits and 
organisational culture affecting behaviour and therefore practice (Whitby et al, 
2006; Lee et al, 2008; Hanna et al, 2009). It could therefore be inferred that a 
change in attitude and behaviour is required if compliance with infection prevention 
practice is to be sustained without input from such staff as clinical skills trainers 
(Parker, 2000).
3.9 Conclusion
The findings of this study suggest that, given the high emphasis currently placed 
on infection prevention in healthcare settings, key skills such as peripheral 
intravenous cannulation and ongoing care of cannuale should be an inherent part 
of practice but seem not to be unless reinforced by further training or audit. 
Therefore either attitude towards infection prevention must be changed or else 
there is a necessity for such educational roles as clinical skills trainers to regularly
update nurses’ clinical skills in order to improved compliance to key infection 
prevention procedures. The results of this study suggest that, whilst Saving Lives 
(DH, 2005b, DH, 2007) audits can improve compliance to some more basic 
infection control skills, access to clinical skills training in a ward environment is 
more effective to increase the competency of staff to skills such as peripheral 
intravenous cannulation and urinary catheterisation.
Furthermore, for this sample population, with the exception of urinary 
catheterisation, Saving Lives (DH, 2007) audits did not achieve 100% compliance 
consistently for either group and therefore did not successfully eliminate poor 
practice or significantly minimise the risk of infection to patients, which is what the 
tools are designed to do. Therefore training for ward managers surrounding audit 
results interpretation and action planning may also be beneficial in order to 
develop the usefulness of the Hll audits for prioritising actions (Flanagan, 2009), 
overcoming barriers to change (Hay, 2006) and ultimately improving compliance. 
Although practice is increasingly becoming more audit led and governance 
focused in order to drive improvements in practice, measures such as supporting 
nurses in the clinical environment through clinical skills education and effective 
audit action planning may successfully contribute to improvements in audit results, 
with the overall outcome of reducing infection rates, increasing the quality of 
patient care and meeting the Saving Lives (DH, 2007) objectives.
A greater understanding of nurses’ knowledge and application of infection 
prevention practices would therefore provide further insight into why non- 
compliance to the Hll care bundles remains. This would provide a better 
comprehension with regards to whether nurses know the correct procedures but 
due to time, attitudes or behaviour fail to apply the correct techniques to practice, 
or whether reduced compliance is as a direct result of poor knowledge. Such 
findings may then be able to inform infection prevention practice by contributing 
new understanding with regards to the complexities of non-compliance.
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4. Knowledge and application of infection prevention
practices
4.1 Introduction
This chapter presents the findings from a questionnaire survey that was conducted 
by pre- and post-registration nurses at two acute NHS Trusts and a university in 
one region in the UK. The purpose was to gain a greater insight into the extent of 
nurses’ knowledge and application of infection prevention procedures and whether 
experience effected either nurses’ knowledge or application of such practices, 
fundamental issue in the reduction of HCAIs is the application of standard infection 
prevention precautions, which underpin routine practice and protect both staff and 
patients from infection. Standard precautions aim to reduce the risk of
transmission of bloodborne and other pathogens from both recognised and 
unrecognised sources. They are the basic level of infection prevention
precautions which are to be used, as a minimum, in the care of all patients (WHO, 
2007). Standard precautions include hand hygiene, use of personal protective 
equipment, safe handling and disposal of waste, linen and sharps and safe 
management of blood spillages (RCN, 2005).
The results of previous studies have demonstrated that compliance to infection 
prevention standard precautions remains poor with an average of 40% compliance 
reported (Pittet et a/, 1999; Scott et al, 2005; Flores & Pevalin, 2006; Whitby et al, 
2006; Gould et al, 2008). Reduced compliance has been found to be reflected by 
nurses’ poor knowledge of basic infection prevention standard precautions (Pittet 
et al, 1999; Trim et al, 2003; Marshall et al, 2004; Trigg et al, 2008). Factors that 
affect compliance include insufficient time and heavy workload (Ward, 1995; 
Madan et al, 2002; Sax et al, 2005), poor role models (Scott et al, 2005; Whitby et 
al, 2006), lack of availability of protective equipment or hand wash facilities (Sax et 
al, 2005; Ferguson et al, 2004) and lack of effective infection prevention education 
(Stein et al, 2003; Trigg et al, 2008; Wu et al, 2009).
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Effective infection prevention education can be effected by the size and the 
diversity of healthcare workers in the group (Cole, 2008), repetitious or 
uninteresting content (Henry, 1997; Billings, 2010), the layout of the classroom 
and the resources available (Burnett, 2009). It is therefore generally thought that a 
better multifaceted approach to infection prevention education is required (Gould & 
Chamberlain, 1997; Bissett, 2002). Alternative forms of infection prevention 
education that have emerged in the international research include ward-based 
education (Uwakwe, 2000; Hung et a/, 2002) and in national literature the use of 
clinical skills facilitators in the ward environment (Kelly & Simpson, 2001; 
Kilminster et al, 2001). Also internet based infection prevention education has 
also been evaluated as a useful tool as it facilitates flexible learning, although 
some nurses prefer the classroom setting (Harvey-Teeley, 2007) and knowledge 
can be significantly lessened three months after completion (Fakih et al, 2006).
Yet it has not been ascertained whether these alternatives to classroom based 
teaching can provide embedded or sustained improvements to infection prevention 
practice in the NHS, or what other factors effect nurses’ knowledge and application 
of standard precautions. Stein et al (2003) suggest that experience or length of 
service is indirectly related to infection prevention compliance with more 
experienced healthcare workers seeming to be less compliant, however Stein’s 
study did not explore this further. The aim of this study was therefore to determine 
the extent of nurses’ knowledge of infection prevention procedures, the degree to 
which knowledge of standard precautions was applied correctly, and whether 
experience was a factor in either nurses’ knowledge or application of infection 
prevention practices.
4.2 Methodological approach
A quantitative design was used to determine the effect that experience had on 
nurses’ knowledge and application of infection prevention practices as this 
research style enabled the measurement of these variables and therefore the 
analysis of associations or trends between them. Quantitative research focuses 
on measuring quantities and relationships between attributes and is appropriate in 
situations where there is pre-existing knowledge about the phenomenon of interest 
which permits the use of standardised methods of data collection, such as the 
survey (Bowling & Ebrahim, 2005). Survey research focuses on obtaining
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information regarding the knowledge, activities, beliefs, preferences and attitudes 
of people through direct questioning of a sample of respondents (Polit & Hungler, 
1999) It therefore aims to describe variables within a given population by seeking 
evidence from a sample of that population so that causal relationships can be
examined (Tarling & Crofts, 2002).
There are generally two types of surveys, the first are descriptive retrospective 
cross-sectional studies in which a cross-section of the population is surveyed at 
one point in time and participants respond on past and current behaviour and 
attitudes. The alternative surveys are analytical prospective longitudinal surveys, 
in which events are analysed at more than one point in time and can therefore 
suggest the direction of the causal relationships. Due to the time restrictions of 
this study a cross-sectional survey was utilised to determine nurses’ confidence, 
understanding and application of infection prevention practices, in order to 
effectively study associations between variables and to establish trends, including 
whether length of service or experience effects infection prevention knowledge 
and application.
It is acknowledged that although cross-sectional studies can suggest statistical 
variations between variables they cannot generally establish causality, however 
the increasing sophistication of statistical technologies can help to minimise this 
limitation (Bowling & Ebrahim, 2005). Furthermore, retrospective cross-sectional 
studies can be criticised because the retrospective questioning can lead to the 
potential for selectivity in the participants’ response, or recall bias, as a result of 
being asked questions about a past as well as current attitude or behaviour. In 
order to minimise bias this was therefore considered when designing the research 
tool and participants were only questioned on current confidence, knowledge and 
application to practice, no references to time periods were required or utilised 
within this research tool.
4.3 Ethical considerations
Written consent to conduct this study was gained from the National Research 
Ethics Service (Appendix II), as well as the Research Degrees Committee at the 
university (Appendix III), and Research Committees at both hospital settings 
(Appendices IV and VI) at which the study was conducted. The lead nurses for
the two infection prevention teams were written to in order to inform them of the 
intended research and ensure it would not be inconvenient, as they were 
gatekeepers. They both provided written consent and support for the study 
(Appendices V and VII). However, there were also some ethical implications to
consider.
Firstly, the rights, safety and well-being of participants must not be jeopardised. 
There were no issues with regards to either the participant or researcher safety, 
but some aspects of the questionnaires could potentially have distressed 
participants. Therefore questions were sensitive and diplomatic and participants 
were made implicitly aware of their right to withdraw from the study. This was 
conveyed by attaching a participant information sheet (Appendix VIII) to each 
questionnaire that explained the rationale and participation requirements for the 
study. This allowed respondents time to make an informed decision as to whether 
or not they wanted to take part in the study. Participants then provided informed 
consent by returning the questionnaire.
With regards to confidentiality, participants remained anonymous as 
questionnaires did not ask for names and were coded. Raw data was stored 
securely in a locked filing cabinet in accordance with the relevant university policy 
and transported in a locked briefcase. Only the researcher had access to the data 
whose computer was password protected to safeguard the data once inputted, 
and the data will be destroyed two years after completion of the thesis as per the 
policy of the university at which the study was conducted.
4.4 Research tool
It has been suggested that personal interviews are regarded as the most useful 
method of collecting survey data because of the quality of information that they 
yield (Polit & Hungler, 1999). However they are rather costly, time consuming and 
require considerable planning and interviewer training. Therefore, given the 
nature of the research aim of this element of the study, the use of a standardised 
questionnaire was more appropriate than personal interviews as the issues and 
questions were straightforward and simple and the population was literate (a 
requirement of the inclusion criteria, section 4.5). Questionnaires also enable a 
wide coverage of data collection from a large number of participants and can be
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coded numerically for statistical analysis (Tarling & Crofts, 2002). However return 
rates necessary for statistical analysis can be difficult to achieve and many nursing 
studies use internal mail systems which require consent to use. Therefore 
permission was sought to use the internal mail systems at the study sites and the 
sample size calculation took into account the possibility of a potentially low return
rate.
The questionnaire used in this study (Appendix IX) was adapted from two existing 
tools used in similar research projects. These were developed from the literature 
in collaboration with a microbiologist, and one was sent to an expert panel to 
obtain content validity (Gould & Chamberlain 1997; Mann & Wood, 2006). 
Permission was sought from the original authors to use the questionnaires, and a 
pilot study was conducted to identify any difficulties with the research tool and to 
allow for amendments to improve both the content and construct validity of the 
tool. The questionnaire incorporated six questions to determine participants’ 
confidence in their practice, 20 questions to assess knowledge of procedures and 
ten questions to measure the application of infection prevention practices.
4.5 Sample population
The sampling frame is a list of the population members from which the survey 
sample is drawn, and surveys depend on this containing a complete and accurate 
listing of every element in the target population (Bowling & Ebrahim, 2005). The 
sampling frame for this element of the study was the entire nursing population at 
two teaching hospitals and a university in one county in the UK and consisted of 
1004 nurses at hospital one, 1369 nurses at hospital two and 628 student nurses 
at the university. Lists of the names of staff nurses were acquired from the Human 
Resources departments at the two hospitals just before data collection. This 
ensured that they were as up to date and complete as possible with no 
duplications, to therefore represent the population accurately, maximise external 
validity and reduce the risk of coverage error. The sampling frame met the 
inclusion criteria, which included:
• Student nurses who were at the start of year one, end of the foundation 
pathway at 18 months and end of year three
• Staff nurses at both hospitals who had been qualified for 0-5, 6-10, 11-15, 
16-20 and over 20 years
• English speaking (The British Council International English Language Test 
(IELTS) is required for NMC registration).
4.6 Sample size
In quantitative research it is important to calculate the required sample size as 
accurately as possible in order to be able to generalise the survey findings to the 
whole population of interest (Bowling & Ebrahim, 2005). Whilst sampling error, or 
the probability that any one sample is not completely representative of the 
population from which it is drawn (Polit & Hungler, 1999), may not be completely 
eliminated, it should be reduced to an acceptable level. A power calculation was 
therefore used to guide the sample size.
A normal distribution of correct responses to the knowledge tests embedded within 
the questionnaire was assumed and an independent groups t-test to compare the 
most experienced (top four groups length of service) with the least experienced 
(bottom four groups length of service) designed to detect a true effect size of 0.30 
with a Type I error 0.05 and a power of 80% required a total of 350 participants, 
with 175 in each of the two groups. Also, to investigate correlation between 
experience and the number of correct responses a sample size of 350 would 
enable a correlation of 0.20 to be statistically differentiated from a correlation of 
zero with a power of 97%.
The relative strength of a survey often depends on the extent to which the chosen 
sample represents the population that is being studied (Tarling & Crofts, 2002). It 
is very unusual to receive more than a 60% return rate for questionnaires and 
average expected return rates are generally set at 35% (Polit & Hungler, 1999). 
Therefore the sample size took this into account to ensure enough questionnaires 
were returned for effective data analysis, and the sample consisted of 1060 
participants in total.
4.7 Stratified random sampling
A commonly used method of guarding against obtaining, by chance, an 
unrepresentable sample which under- or over-represents certain groups of the
population is the use of stratified random sampling, which is a method of 
increasing the precision of the sample (Bowling & Ebrahim, 2005). As experience 
was the concept being evaluated, this method was therefore applied to ensure that 
the different lengths of service within the population were correctly represented by 
dividing the population into layers, or strata, and drawing the sample from each 
stratum using random sampling. The eight strata comprised pre-registration 
nurses at the start of year one, end of the foundation pathway at 18 months, and 
end of year three, and post-registration nurses at 0-5, 6-10, 11-15, 16-20 and over 
20 years of experience. These then represented the following two groups for data 
analysis: least experienced (year 1, year 2, year 3 pre-registration and 0-5 years 
post-registration) and most experienced (6-10 years, 11-15 years, 16-20 years and 
over 20 years post-registration experience). To achieve the necessary 175 
participants for each of the two groups for statistical analysis, 43-44 returns were 
required for each stratum.
Therefore, to ensure that each stratum was adequately targeted at each of the two 
hospital sites the questionnaires were distributed to 350 nurses at each site via a 
mail shot of 70 nurses from each of the five strata at each site, of which every third 
nurse alphabetically was randomly selected. At the university site 100 
questionnaires were personally presented to each of the three pre-registration 
strata at university in lectures. These methods of distribution have been found to 
be inexpensive, efficient and likely to yield an acceptable response rate (Polit & 
Hungler, 1999). The questionnaires distributed at each of the three sites were 
coded so that each site could be identified when questionnaires were returned. A 
participant information sheet (Appendix VIII) was included to explain the purpose 
of the study and confidentiality issues. The questionnaires also included an 
envelope to deliver them to the post room at the hospital sites and reception at the 
university site, where they were collected by the researcher.
The application of stratified random sampling also facilitated in the reduction of the 
risk of non-response bias as sufficient responses were yielded for each of the two 
groups. Although initially there were not enough returns from the 11-15 years of 
service stratum so a further 30 questionnaires were distributed at each of the two 
hospital sites to increase this sample to the minimum requirement of 43 returns. 
The overall sample size was therefore 1060 with a return rate of 39.1% (n=414).
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The numbers of questionnaires returned from each hospital site are presented in 
Table 4.1 and the number of returns for each stratum in Table 4.2.
I Years 
service
Returns from Hospital 1 Returns from Hospital 2
Total
returns
0-5 27 28 55
6-10 28 22 50
11-15 27 20 47
16-20 26 17 43
20+ 27 24 51
Total
returns
135 111 246
Table 4.1: Number of returns from the two hospital sites.
Least experienced group Most experienced group
Strata
Year
1
Year
2
Year
3
0-5 6-10 11-15 16-20 20+ Total
Sample
population
210 229 189 1131 483 232 182 345 2373
Distributed 100 100 100 140 140 200 140 140 1060
Returns
required
43 44 44 44 44 44 43 44 350
Returns
received
65 57 46 55 50 47 43 51 414
Table 4.2: Number of returns per strata.
4.8 Data analysis
A comparative data analysis was carried out between the groups to allow the 
identification of trends both within and between the least experienced and most 
experience group using Statistical Package for the Social Sciences (SPSS) 
computer programme (version 14.0) with significance set at 0.05. The normality of
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the data was determined first as this would effect the type of test used for further 
analysis. To achieve this, the Shapiro-Wilk test was applied which determined that 
the data was non-parametric. This, rather than the Kolmogorov-Smirnov test was 
used because it yields exact significance values whereas the Kolmogorov-Smirnov 
tends to provide approximations of significance, as discussed in section 3.6.
Statistical analysis was then conducted to explore whether experience effected 
either knowledge or application of infection prevention practices. This was 
achieved by using the Mann-Whitney test. The Mann-Whitney test is a test that 
determines differences between two independent samples and tests whether the 
populations from which the two samples are drawn have the same location (Field, 
2005). It is the non-parametric equivalent of the independent f-test, so was most 
suitable for this non-parametric data. In order to conduct the Mann-Whitney test, 
the data was divided into two groups. The student nurses in year one, year two 
and year three together with the nurses who had been qualified for under five 
years comprised the least experienced group, whilst nurses who had been 
qualified for 6-10, 11-15, 16-20 and over 20 years comprised the most 
experienced group.
The questionnaire was also devised so that 20 specific questions provided data for 
analysis with regards to participants’ knowledge of infection control and ten 
questions tested their application of this knowledge to a practice scenario. This 
design enabled the Mann-Whitney test to ascertain whether those with the least or 
most experience, or length of service, had either a better knowledge or application 
of infection prevention practice. The responses to each individual question in the 
questionnaire were also examined which assisted in the identification of trends 
within the data with regards to both the two groups and the different standard 
precautions under examination. These findings were displayed as frequency 
graphs to clearly represent the numbers of responses from the participants 
(sections 4.9.1-4.9.5).
4.9 Results
A total of 1060 questionnaires were distributed to nurses with varying lengths of 
service and 414 were returned, achieving a return rate of 39.1%. This exceeded 
the expected return rate of 35% and achieved a sample size greater than 350,
which was required in order for the power calculations to statistically differentiate 
correlations at a power of 97% and independent groups comparisons at a power of 
80%. Of the 414 returns, 135 (32.6%) were from hospital one, 111 (26.8%) were 
from hospital two and 168 (40.6%) were from the university. Figure 4.1 shows the 
length of service or experience of the participants, of which 40.6% were pre- 
registration nurses and 59.4% were post-registration.
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4.9.1 Prior infection prevention training
Whether pre- or post-registration, infection prevention training is an annual
mandatory requirement (DH, 2010a). Therefore, all participants were asked when
they had last received training on this subject and in what form they had received
this education. 304 (73.4%) nurses had received such training less than one year
ago, 64 (15.5%) had received training 1-2 years ago, 21 (5.1%) 2-3 years ago, 13
(3.1%) 3-5 years ago, 6 (1.4%) 5-10 years ago and 4 (1.0%) 10 or more years
ago. Only 2 (0.5%) had never received any infection prevention education (Figure 
4.2).
The majority of respondents had attended infection prevention training within the 
last year. This was an encouraging finding as all nursing staff are required to 
receive such training annually, to which 73.4% of participants were compliant. But 
the Department of Health (2010a) does not provide guidance regarding the best 
way to deliver infection prevention training, or the most suitable location. Of those 
that had received training on this subject, it was delivered through the following 
methods: 138 (33.3%) from a classroom-based study session, 106 (25.6%) from a 
ward-based session, 87 (21.0%) from a formal lecture, 40 (9.7%) from an infection 
prevention study day and 41 (9.9%) via informal ward training (Figure 4.3).
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Figure 4.3: Delivery method of last infection prevention session attended.
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Generally, respondents had been taught in a group, by attending either an 
infection prevention session, study day or a lecture. This is interesting as infection 
prevention standard precautions are a very practical set of skills that relate to 
basic nursing activities conducted in the clinical setting at the patient bedside. It 
could therefore be suggested that it may not be a subject that is well-suited to the 
classroom environment, for example hand hygiene is a practical technique to learn
that requires access to a hand wash basin.
Furthermore, when asked if they thought that they had received sufficient infection 
prevention theoretical and practical education prior to the first placement or post, 
only 189 (45.7%) participants reported that they had. This is concerning as 
infection prevention standard precautions are required to be applied to every 
patient. It is therefore essential that staff feel competent in these skills before 
having contact with patients in order to prevent or reduce the risk of cross-infection
(Figure 4.4).
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Figure 4.4: Response to whether there was sufficient training on infection control 
prior to first post or placement.
The majority of participants (45.7%) agreed that they had received both adequate 
infection prevention theory and practice to prepare them for the clinical setting. 
However, 62 (15.0%) respondents felt that they had only received sufficient theory, 
68 (16.4%) participants thought they had only received suitable practical training 
and 36 (8.7%) felt that they had not received both adequate theory and practice
prior to their first post or placement. Overall however, this finding suggests that 
nurses were satisfied with the infection prevention education received prior to their
first placement or post.
This was further supported by respondents’ perception of the emphasis on 
infection prevention in their place of work, of which 309 (74.6%) thought there was 
sufficient emphasis on this topic, compared to only 89 (21.5%) who thought there 
was not and 16 (3.9%) who did not know. These findings suggest that most 
nurses do feel they are taught adequate infection prevention skills prior to entering 
the ward environment and are therefore confident in their knowledge and skills 
relating to infection prevention practices. One such skill that nurses are required 
to learn and apply as part of their daily routine is hand hygiene.
4.9.2 Hand hygiene
With regards to hand hygiene, results of this study suggest that nurses’ perception 
of their knowledge of infection prevention was better than their actual knowledge. 
Firstly, they were asked whether they felt confident in their knowledge of hand 
hygiene practice, of which 401 (96.9%) did and only 13 (3.1%) did not (Figure 4.5).
Figure 4.5: Confidence in own knowledge of hand hygiene practices.
However, further responses to questions regarding hand hygiene suggested that 
nurses’ knowledge of hand hygiene was not as good as they perhaps supposed. 
The standard recommended time spent cleaning hands with either alcohol hand 
rub or soap and water is 10-15 seconds (RCN, 2005). Yet the majority of
participants 231 (55.8%), thought that hands should be cleaned for 16-20 
seconds, whilst only 153 (37.0%) correctly thought hands should be cleaned for 
10-15 seconds. Of the remaining respondents, 8 (1.9%) indicated that hands 
should be cleaned for 0-9 seconds and 22 (5.3%) did not know how long they
should clean their hands for (Figure 4.6).
Figure 4.6: How long hands should be cleaned for.
The finding that only 37.0% of nurses correctly knew how long to clean hands to 
ensure effective decontamination was to some extent concerning as hand hygiene 
is a basic standard infection prevention precaution that should be conducted by all 
nursing staff before and after every patient contact. For such a large majority 
(55.8%) to respond incorrectly to this question suggests that perhaps participants’ 
knowledge was lacking. It could be suggested that it is better to clean hands for a 
longer period than necessary, rather than a shorter amount of time. Yet this can 
lead to the essential oils required to prevent hands from drying out from being 
washed away, resulting in dry skin which has an increased risk of becoming 
broken or damaged (Damani, 2011).
Poor knowledge relating to hand hygiene was further confirmed when participants 
were asked what agents are required to clean hands with in certain situations. It is 
well established that hands are cleaned with soap and water if they are visibly 
dirty, after caring for a patient with an infection, prior to aseptic or sterile 
techniques and after exposure to blood or body fluids (WFIO, 2007). Alcohol hand 
rub is sufficient when hands are visibly clean and before and after general patient
contact (NPSA, 2004). These concepts are taught in the infection prevention 
sessions at both participating hospitals and at the university. Yet only 106 (25.6%) 
and 92 (22.2%) correctly identified that either soap and water or alcohol hand rub 
can be used before and after patient contact, respectively. Only 22 (5.3%) of 
participants accurately indicated that either alcohol hand rub or soap and water is 
appropriate after caring for a patient with MRSA and 65 (15.7%) agreed that either 
method could be used on leaving a ward. Additionally, only 272 (65.7%) 
participants correctly indicated that hands should be cleaned with soap and water
if visibly dirty (Figure 4.7).
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Furthermore, participants indicated that both soap and water and alcohol hand rub 
should be used for many of the activities, in particular after caring for a patient with 
MRSA, caring for a patient with C. difficile, after caring for a patient in general, 
leaving a ward and if hands are visibly dirty (63.3%, 53.6%, 38.6%, 31.2% and 
30.4% respectively). Yet there is rarely a need to use both types of hand hygiene 
methods together, particularly because over use of agents can remove too many 
essential oils from hands causing dry and broken skin. Also for each of the tasks 
between five and twelve participants (1.2-2.9%) responded that they did not know 
what agent to use to clean their hands. This is concerning as using the wrong 
agent at the wrong time can precipitate cross-infection, for example cleaning
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hands with alcohol hand rub after contact with a patient with C. difficile, as C. 
difficile spores are not denatured by alcohol. Yet only 174 (42.0%) accurately 
reported that hands should be cleaned with soap and water after caring for a 
patient with a C. difficile infection. These results therefore infer that although 
participants felt confident in their knowledge hand hygiene practices, they were 
unsure of what agents should be applied to clean hands appropriately in a variety
of familiar clinical situations.
As well as knowing what to use to clean hands with and for how long, another 
important aspect of hand hygiene practice is technique, or how well the entirety of 
the hands are cleaned. When cleaning hands, the thumbs, fingernails and 
between fingers are most frequently missed, with the back of the hands less 
frequently missed and the palms rarely missed (NPSA, 2004). In this survey, 306 
(73.9%), 260 (62.8%) and 217 (52.4%) correctly identified that the areas that are 
most frequently missed are the fingernails, thumbs and between fingers, 
respectively. The number of participants that correctly indicated that the back of 
the hands are less frequently missed was 148 (35.7%) and that the palms were 
rarely missed was 161 (38.9%) (Figure 4.8).
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These results show that only 53.6% of nurses correctly answered all five elements 
to this question and further suggests a deficit between what nurses perceive to 
know and actually do. To summarise, with regards to hand hygiene practices, 
although 96.9% of respondents felt confident in their understanding of hand 
hygiene, only 24 (5.8%) answered all of the hand hygiene knowledge questions
correctly.
4.9.3 Use of personal protective equipment
Hands are a substantial vector for the transmission of infection in the clinical 
setting and the importance of effective hand hygiene has been discussed (Pittet et 
al, 1999; Bissett, 2002; Creedon, 2006; Howard et al, 2009). As an extra 
precaution, disposable personal protective equipment (PPE) such as gloves are 
available for use during direct contact with body fluids and moist body sites to 
reliably reduce the risk of micro-organisms from contaminating hands (Wilson, 
2004). As well as gloves, disposable aprons are PPE that must be worn when 
there is a risk of contamination to clothing from blood or body fluids (RCN, 2005). 
Furthermore, to effectively reduce the risk of infection, PPE must be worn 
appropriately, disposed of after each patient contact and hands must be 
decontaminated after removal. Of the 414 participants, 373 (90.1%) were 
confident in their knowledge of when to wear PPE, whilst 41 (9.9%) were not 
(Figure 4.9).
Figure 4.9: Confidence in own knowledge of use of personal protective equipment.
Self-confidence with regards to knowledge of when to use PPE was then tested in 
the knowledge section of the questionnaire. PPE should be worn in clinical 
practice when there is a risk of exposure to blood or body fluids or the patient has 
an infection. Therefore PPE should always be worn when taking blood samples, 
administering intravenous fluids or medications, caring for a patient with MRSA or 
emptying urinary catheter bags. Conversely, when making beds or during 
medication rounds PPE are rarely worn. Responses correctly indicated that 382 
(92.3%) nurses thought PPE should always be worn to take blood, 341 (82.4%) 
when administering intravenous fluids or medications, 407 (98.3%) when caring for 
a patient with MRSA and 406 (98.1%) when emptying urinary catheter bags. 
Interestingly, whilst 162 (39.1%) agreed that PPE are rarely worn to make beds, 
134 (32.4%) thought they should always be worn for this task which is 
unnecessary. During medication rounds 241 (58.2%) nurses thought PPE should 
rarely be worn (Figure 4.10 by whether participants answered correctly or not for
each clinical situation).
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However, the number of tasks for which nurses thought that it did not matter 
whether they wore PPE or not is concerning as this suggests a lack of 
understanding of the rationale for use of PPE. These tasks were during
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medication rounds, making beds, administering intravenous medications and 
taking blood samples (26.6%, 22.0%, 4.8% and 1.9%, respectively). Also some 
nurses who did not know whether to wear PPE or not during medication rounds or 
when making beds, administering intravenous medications, taking blood samples,
caring for patients with MRSA or emptying urinary catheter bags (8.9%, 6.5%, 
4 3%, 2.4%, 1.2% and 1.0%, respectively). Although these are relatively smaller
numbers, they further indicate a lack of understanding of the principles 
surrounding correct use of PPE.
Later in the questionnaire participants were asked what PPE they personally apply 
when at risk of exposure to blood or body fluids in the clinical setting. Before 
emptying a urinary catheter bag, 389 (94.0%) correctly responded that they 
cleaned their hands and put on gloves and a disposable apron. However 10 
(2.4%) did not clean their hands before putting apron and gloves on, 8 (1.9%) did 
not know what to do and 7 (1.7%) indicated that they cleaned their hands and
wore gloves but no apron (Figure 4.11).
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Whilst the majority of nurses correctly applied PPE to empty catheter bags, Figure 
4.11 also indicates that, 376 (90.8%) nurses complied with policy by cleaning their 
hands and putting on gloves and a disposable apron prior to the administration of
blood. Figure 4.12 represents further measurement of the application of 
participants' knowledge of use of PPE through practice conducted following glove 
removal, when hands must always be cleaned (WHO, 2007). Yet after removing 
gloves in practice only 300 (72.5%) of nurses reported that always cleaned their 
hands, whilst 79 (19.1%) did this to provide additional protection, 21 (5.1%) did 
depending on the procedure and 13 (3.1%) did not know whether to clean their
hands after glove removal.
protection
Figure 4.12: Applied correct procedure after glove removal.
This finding is also concerning as it is well documented that the procedure of glove 
removal can lead to cross-contamination of hands and hands must therefore 
always be decontaminated or cleaned after gloves are removed (NPSA, 2004).
Analysis of use of PPE infers that although 90.1% of participants were confident in 
their knowledge of when to use PPE, only 102 (24.6%) correctly identified when to 
wear PPE in the all of the six knowledge questions. Yet 324 (78.2%) applied 
compliant practices and used PPE correctly in the three clinical setting scenarios. 
The findings regarding the use of PPE therefore suggest that although knowledge 
of PPE use is insufficient, application of the correct procedures is remarkably high 
in comparison. This could be due to the perception that staff acknowledge that 
PPE are important to prevent cross-infection or to protect staff from exposure 
themselves to pathogens, even though the knowledge that informed such practice 
was inconsistent.
4.9.4 Safe disposal of waste, linen and sharps
The safe disposal of waste includes the disposal of clinical and non-climcal waste, 
sharps and linen. How to deal with a blood spillage was also surveyed under this 
standard precaution. Of the 414 participants, 365 (88.2%) felt confident in their 
understanding of safe disposal of waste principles whilst only 49 (11.8%) did not
(Figure 4.13).
Figure 4.13: Confidence in own knowledge of safe disposal of waste.
In both hospitals surveyed, sodium hypochlorite is used to clean a blood spillage, 
of which 180 (43.5%) nurses indicated that they used in practice. However, 162 
(39.1%) reported that they used Chlorclean, a detergent and disinfectant solution 
that is not effective for denaturing blood, 65 (15.7%) did not know what to use and 
7 (1.7%) used detergent wipes which are ineffective at removing blood (Damani, 
2011) (Figure 4.14).
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Figure 4.14: Applied correct product when cleaning blood spillages.
The result that few (43.5%) nurses correctly deal with a blood spillage in the 
clinical setting is concerning as this is evidently a high infection risk task that is 
taught at annual infection prevention sessions for both staff and student nurses, 
yet is somehow not applied in the practice environment. Also of concern was the 
procedure applied by respondents for disposing of linen from a patient with MRSA. 
Only 28 (6.8%) conformed with local policy in both hospitals and correctly 
indicated that they used a white linen bag and disposed of it immediately. 
Surprisingly, 226 (54.6%) reported that they placed such linen in a red linen bag 
and disposed of it immediately (Figure 4.15). Yet red linen bags are used to 
identify soiled or infected linen and are not appropriate for patients in general with 
MRSA.
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1This is of particular concern for practice as such a small number of participants 
(6.8%) apply the correct procedure for a rather common and simple task. 
Furthermore, 121 (29.2%) of participants indicated that they placed linen from a 
patient with MRSA in a red linen bag but then left it in the side room and 19 (4.6%) 
placed this type linen in a white bag but left it in the side room. Such findings are 
concerning as leaving linen from a patient with MRSA in the isolation room, 
whichever colour linen bag is used, both increases the risk of contamination of the 
environment and impedes effective cleaning of the room (Damani, 2011). 
Therefore, respondents’ practice with regards to the safe disposal of linen in the 
clinical environment suggests that their self-reported confidence in their knowledge 
of this standard precaution is perceived to be much better than it actually is.
Another important practice to reduce the risk of infection to both patients and staff 
is the safe disposal of sharps. Sharps must be disposed of into sharps bins at the 
point of care without resheathing needles, as this increases the risk of inoculation 
injuries (RCN, 2005), now referred to as contamination injuries (DH, 2010a). Of 
the 414 participants 297 (71.7%) correctly indicated that they did not resheath 
sharps and disposed of them at the point of care, yet 46 (11.1%) reported that they 
did resheath sharps but disposed of them at the point of care, a further 46 (11.1%) 
did not resheath needles but carried them away to a sharps bin and only 11 (2.7%) 
resheathed and carried sharps away to be disposed of. Also, 14 (3.4%) did not 
know how to dispose of sharps (Figure 4.16).
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The majority of nurses therefore correctly disposed of sharps in the clinical setting. 
Furthermore, 289 (69.8%) respondents correctly identified what constitutes an 
inoculation injury whilst only 120 (29.0%) could not and 5 (1.2%) stated that they 
did not know what an inoculation injury was. Also, 360 (87.0%) knew local policy 
following an inoculation injury and only 48 (11.6%) did not, whilst 6 (1.4%) did not 
know what to do (Figure 4.17).
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Figure 4.17: Knowledge of inoculation injuries.
This finding may have interesting implications for practice as although fewer 
nurses knew the definition of an inoculation injury, more knew what to do if they
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sustained such an injury. Yet it could be suggested that although they knew what 
to do following an inoculation injury they might not necessarily carry out that 
practice if they do not know the conditions that comprise an inoculation injury. 
However, this does infer that participants’ knowledge and application of practices 
with regards to sharps was considerably better than their application of practices 
associated with disposal of linen and dealing with blood spillages. It could be 
suggested that this is because staff perceive the infection risk to themselves 
associated with sharps as a real risk and therefore comply to these practices, 
where as the risk associated with disposing of linen correctly may be perceived as 
much less of a hazard. This reinforces earlier findings that imply that as well as 
effective education, a greater understanding of attitudes and behaviours are 
intrinsic factors in improving some infection prevention practices.
4.9.5 Care of patients with infections
The skill of caring for a patient with an infection is an important element of basic 
nursing practice to ensure that both the infected patient is managed appropriately 
and that other patients are not at risk of infection from cross-contamination (Ward, 
2011). Of the 414 respondents, 295 (71.3%) were confident in their knowledge 
regarding MRSA whilst 119 (28.7%) were not. Interestingly, only 241 (58.2%) 
nurses felt certain in their knowledge of isolation nursing whilst 173 (41.8%) did 
not and an even smaller number of 234 (56.5%) nurses felt confident in their 
understanding of C. difficile infection (CDI) whilst 180 (43.5%) did not (Figure 
4.18).
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These findings suggest that participants were much less confident in their 
knowledge of these aspects of infection prevention compared to practices such as 
hand hygiene and use of gloves. Furthermore, this lack of self-perceived 
understanding was reflected in participants’ appreciation of relevant theory. When 
asked about their knowledge of MRSA, only 277 (66.9%) of respondents correctly 
identified that MRSA was spread mainly via direct contact whilst 118 (28.5%) 
thought transmission was mainly via the air and direct contact. A further 15 (3.6%) 
were unsure how MRSA is transmitted at all and 4 (1%) thought it was mainly via 
the air (Figure 4.19).
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Figure 4.19: Correct identification of MRS A transmission.
This result is in accordance with the percentage of nurses who claimed to be 
confident in caring for patients with MRSA (71.3%) so is not surprising. However 
when asked what they as a practitioner would do when a patient had completed 
their MRSA decolonisation treatment the correct responses were much lower. 
Only 204 (49.3%) indicated that they followed policy and rescreen two days after 
completion of the treatment whilst 155 (37.4%) rescreened patients on the day 
treatment finished which is inappropriate. Furthermore, 50 (12.1%) did not know 
what to do and 5 (1.2%) reported that they simply stopped the MRSA care plan 
(Figure 4.20).
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Figure 4.20: Applied correct procedure when caring for a patient with MRS A.
This result was concerning as less than half (49.3%) of the participants applied the 
correct practice when caring for a patient with MRSA. This was also the case 
when caring for a patient with C. difficile infection. In this instance, only 181 
(43.7%) of nurses indicated that they followed policy by isolating the patient and 
asking for their antibiotics to be reviewed. 166 (40.1%) reported that they would 
isolate the patient and stop their antibiotics, 50 (12.1%) did not know what to do, 
and only 17 (4.1%) thought the patient should remain in a bay and be reviewed 
(Figure 4.21).
Correctly cared for a patient with Incorrectly cared for a patient
C.difficile with C.difficile
Figure 4.21: Applied correct procedure when caring for a patient with C. difficile 
infection.
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Considering that only 56.5% of respondents were confident in their own 
knowledge of how to care for a patient with C. difficile infection, this result is 
perhaps not surprising. Yet given the national drive to reduce the number of cases 
of C. difficile by half (DH, 2005a), this result is concerning as such a small number 
of nurses cared for patients with C. difficile appropriately. It is well documented 
that if such patients are not managed effectively, C. difficile outbreaks can occur
relatively easily (DH, 2008b; DH, 2010b).
To summarise, on average 62.1% (257) of participants felt confident in their 
knowledge with regards to caring for patients with healthcare associated 
infections. This was reflected by the finding that 66.9% (277) answered the 
relevant knowledge questions correctly and further supported in that only 21.0% 
(87) applied both actions correctly when caring for a patient with either MRSA or 
C. difficile in the practice environment. The answers to this section of the 
questionnaire therefore suggest that participants’ infection prevention knowledge 
is at times poor and therefore application to practice can be inadequate. 
Furthermore, some of the knowledge and application of knowledge to practices 
aimed at prevention of infection were high, for example hand hygiene. Yet the 
understanding and application to practice of these concepts regarding care of 
patients with infections were particularly substandard.
This raises concerns over the education that nurses receive with regards to 
management of patients with healthcare associated infections. It could be 
suggested that current education focuses more on standard precautions and is 
aimed at a wide audience, rather than providing nurses with the knowledge to 
underpin their practice for those patients who will unavoidably acquire an infection 
during their admission (Billings, 2010). However it could also be suggested that 
for some infection prevention practices, ritualistic habits exist although 
understanding of the rationale for such practices is lacking. Experience may 
therefore be a factor that is intrinsic to nurses’ knowledge and application of 
infection prevention practices. In order to determine whether experience can 
provide any insight into the inconsistencies identified to nursing theory and 
practice portrayed by participants in this study, nurses’ length of service will be
examined in relation to their knowledge and application of infection prevention 
skills.
4.9.6 Experience and application of knowledge
Analysis was conducted to determine whether experience effected nurses’ 
knowledge and application of infection prevention practice by analysing the score 
for the 20 knowledge questions and ten application questions in the questionnaire. 
As the data were not normally distributed, the mean, mode and median were 
interpreted rather than the standard deviation, as they provide a greater insight 
into non-parametric data. These descriptive statistics for the knowledge question 
scores and application questions scores are presented in Table 4.3.
Mean 
score for 
knowledge 
questions
Mean 
score for 
application 
questions
Mode 
score for 
knowledge 
questions
Mode 
score for 
application 
questions
Median 
score for 
knowledge 
questions
Median 
score for 
application 
questions
Least
experienced
group
10.47 6.55 10 7 10 7
Most
experienced
group
11.16 7.01 10 8 11 7
Table 4.3: Descriptive statistics for knowledge and application scores compared to 
length of service.
Table 4.3 shows that for both groups there were disparities in nurses’ knowledge 
and application of infection prevention practices. However, analysis using the 
Mann-Whitney test revealed that the most experienced group had significantly 
higher scores regarding their knowledge of infection prevention compared to the 
least experienced group (67=18133.5, p=0.009). Furthermore, the most
experienced group also had significantly higher scores for the application of 
correct practice questions than the least experienced group (67=17378.5, p=0.001) 
(Figure 4.22). Additionally, there were no significant improvements in scores 
between the pre-registration nurses or those who had been qualified for five years 
or less (p= 0.975, 0.618 and 0.106, respectively) (Figure 4.22).
1 year 
pre-reg
2 years 3 years 0-5 6-10 11-15 16-20 20+
pre-reg pre-reg years years years years yearsm
post-reg post-reg post-reg post-reg post-reg
Least experienced group Most experienced group
Length of service
Figure 4.22: Knowledge and application scores compared to length of service
Mean score for knowledge questions (n=20)
Mean score for application questions (n=10)
This result demonstrates that the greater the experience, both nurses’ knowledge 
and application of infection prevention practice is significantly increased. This 
finding was investigated further to determine any trends in the data between the 
two groups with regards to knowledge or application of infection prevention 
practices. This was split in to three aspects: the self-reported confidence that 
participants had in their own knowledge of infection prevention standard 
precautions and practices (Figure 4.23), the correct knowledge demonstrated 
(Figure 4.24) and the correct application of practices (Figure 4.25). These results 
showed that for all aspects of infection prevention practices, the most experienced 
group were more confident in their understanding of the practice, had increased 
knowledge and a greater application of that knowledge to practice, compared to 
the least experienced group. Flowever, the extent of this varied for the different 
standard infection prevention precautions, and the most experienced group still 
only demonstrated an average knowledge and application to practice (11.16 for 
the 20 knowledge questions and 7.01 for the ten application questions).
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Figure 4.23: Participants’ self-reported confidence in their knowledge of infection 
prevention practices.
Number of participants confident in their knowledge in the least 
experienced group (n=223)
Number of participants confident in their knowledge in the most 
experienced group (n=191)
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Figure 4.24: Participants’ knowledge of infection prevention practices.
Number of participants who correctly answered the knowledge 
questions in the least experienced group (n=223)
Number of participants who correctly answered the knowledge 
questions in the most experienced group (n=191)
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Figure 4.25: Participants' application of infection prevention practices.
Number of participants who correctly answered the application 
questions in the least experienced group (n=223)
Number of participants who correctly answered the application 
questions in the most experienced group (n=191)
With regards to hand hygiene and use of PPE, both the least and the most 
experienced groups reported high self-confidence in their understanding of these 
practices (96% and 98%, respectively for hand hygiene and 87% and 94%, 
respectively for use of PPE) (Figure 4.23). However, both the least experienced 
and most experienced groups demonstrated particularly low scores for the 
knowledge questions for hand hygiene (4% and 8%, respectively) and use of PPE 
(19% and 31%, respectively) (Figure 4.24). Despite this for both the least 
experienced and most experienced groups, the application to practice was 
reasonable for hand hygiene (69% and 77%, respectively) and use of PPE (76% 
and 81%, respectively) (Figure 4.25). Therefore, for these infection prevention 
practices, although nurses in both groups did not understand the underpinning 
theory, they did adhere to practice.
Yet for the disposing of waste and linen and caring for a patient with MRSA and 
C.difficile elements, findings suggest that poor knowledge led to poor application. 
For example, 61% of the least experienced and 83% of the most experienced 
group were confident in their understanding of caring for a patient with MRSA, yet 
only 56% of the least experienced and 68% of the most experienced group
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demonstrated accurate knowledge of MRSA which was reflected by only 36% of 
the least experienced and 59% of the most experienced group adhering to practice
(Figures 4.23 to 4.25).
4.10 Discussion
The results of this study highlight some constructive insights for infection 
prevention practice. Findings suggest that nurses with six or more years of 
experience have significantly increased understanding of infection prevention and 
significantly increased application of knowledge to practice compared to nurses 
with five years or less experience. Whilst this result may in itself be considered 
unsurprising, the findings of this study provide a new insight into how infection 
prevention knowledge effects application for the different elements of infection 
prevention practice. In particular, findings illustrate that understanding of hand 
hygiene and use of PPE was poor yet application of these skills was good, whilst 
knowledge of the care of patients with MRSA and C. difficile was limited which was 
reflected by substandard application of knowledge to practice.
For safe disposal of waste and linen and caring for patients with MRSA or C. 
difficile, findings suggest that poor knowledge led to poor application of practice. 
This finding is supported by similar studies which found that healthcare workers 
were not aware of basic infection prevention measures required to care for 
patients with MRSA (Trim et al, 2003; Marshall et al, 2004; Easton et al, 2007; 
Lugg & Ahmed, 2008) or C. difficile (Vaughan et al, 2006), and suggests that this 
has not changed with time and a raising awareness strategy within the NHS. 
Considering the care of patients with C. difficile, 44% of the least experienced 
group reported confidence in their understanding of a patient with this infection, 
36% answered the knowledge question correctly and 44% reported applying this 
knowledge to practice. In the most experienced group 71% reported confidence in 
their understanding, 50% demonstrated correct understanding and 44% reported 
applying the correct practice when caring for a patient with C. difficile (Figures 
4.23, 4.24 and 4.25). This implies that the more experienced nurses perceived 
themselves to know more about this aspect of infection prevention than they 
actually did, and subsequently the appropriate practices were applied the least 
frequently as a result of this insufficient knowledge, suggesting that for both
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groups, for this element of infection prevention practice, knowledge informs 
application of compliant practice. In particular, less than half of the respondents 
appropriately cared for patients with C. difficile, which has considerable 
implications for practice given the Department of Health targets to reduce these 
infections by half (DH, 2005a). The findings of this element of the questionnaire 
therefore imply that poor application of C. difficile practices are a result of lack of 
knowledge of the skills required to care for patients with infections effectively. 
Previous studies have also reported nurses’ knowledge of C. difficile as poor 
(Vaughan et al, 2006), but that effective education programmes increased 
knowledge of C. difficile by up to 91% and confidence in caring for patients with C.
difficile by 86% (MacLean et al, 2008).
Infection prevention training is now annual mandatory training for all healthcare 
staff in England to improve knowledge (DH, 2008a), but large classes or lectures 
are often used in order to teach the workforce basic infection prevention policy. 
Yet infection prevention education delivered through lectures can lead to a lack of 
engagement and concentration and often fails to achieve effective interaction 
(Billings, 2010). It could be suggested that this approach can lead to theory 
overload and can actually therefore enhance the theory-practice gap that it aims to 
close (Cole, 2005). Similarly for other areas of mandatory training it has also been 
reported that a ‘one size fits all’ approach does not meet the learning needs of 
healthcare professionals attending (Turner et al, 2011) and that practical skills and 
knowledge decline after three to six months following training delivered by lectures 
(Hamilton, 2005). This is often because overuse of lecture-based teaching 
resources can lead to lack of concentration and engagement and often fails to 
encourage interaction, usually because of the large audience (Billings, 2010). This 
raises concerns that the content and delivery of infection prevention education in 
current pre-registration and post-registration nurse education curricula may not be 
adequate or effective.
It is thought that adult learners are also more motivated to learn to cope with real 
life situations and identify their own learning needs (Knowles, 1978). Current 
infection prevention educators should perhaps take into consideration adult 
learning styles in order to successfully meet the needs of nurses and therefore 
facilitate effective learning. Problem-based learning is emerging from andragogy
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as a teaching method that enables adult learners to not only find out about a 
subject but also how to think about it critically (Cole, 2005). Problem-based 
learning is beneficial as it facilitates the learner to develop problem-solving, critical 
thinking, team working and reflective skills that are essential in the practice setting. 
This method could be very appropriate for infection prevention education as there 
are many circumstances to which it could be applied in order to convey the same 
information as an educator would through the more frequently used pedagogical 
method, yet to date little has been documented as to the effectiveness of this 
(Billings, 2010; Ward, 2011). If infection prevention education therefore focuses 
less on basic standard precautions and more on problem-based scenarios of 
patients with specific infections, particularly MRSA and C. difficile, improved 
understanding may well be achieved and reflected by improved application of
knowledge to practice.
With regards to hand hygiene and use of PPE, findings of this study suggest that 
although knowledge of these practices was poor, application of these skills was 
good. Previous studies that have evaluated knowledge and application of 
standard precautions found that poor knowledge of this element of infection 
prevention led to poor practice (Stein et al, 2003; Scott et al, 2005; Whitby et al, 
2006; Wu et al 2009). It is possible that recent national and international 
campaigns such as the ‘cleanyourhands’ campaign, the WHO 5 moments of hand 
hygiene, Bare Below the Elbows and monthly hand hygiene audits in local 
hospitals has embedded good practice for hand hygiene and use of PPE even 
though the rationale may be poorly understood.
Alternatively it could be suggested that nurses perceive their practice to be applied 
more consistently than it actually is. It is acknowledged that nurses can believe 
their compliance may be better than it genuinely is when observed, audited and 
quantified (Cole, 2008). Whilst it is suggested that ineffective teaching methods 
may reduce compliance for MRSA and C. difficile, it may also be inferred that 
infection prevention compliance is far more complex with determinants such as 
attitudes, beliefs, habits and organisational culture affecting behaviour and 
application for other elements of infection prevention practices (Cole, 2006; Whitby 
et al, 2006; Hanna et al, 2009). For example in this study 82.4% knew that gloves 
must be worn when administering intravenous fluids such as blood, but only 62.6%
actually applied this principle to practice, suggesting that the explanation for why 
theory is not applied to practice is more complex than simply an educational issue, 
but that perhaps cultural and behavioural attitudes and beliefs are also factors that 
require further consideration. Also participants scored higher for the questions 
surrounding inoculation injuries than for disposal of waste and linen. This could be 
due to the perceived higher risk to self associated with sharps than with linen and 
waste that may be perceived as having much less of a risk to staff. Hanna et al 
(2009) found that nurses’ perceived importance of hand hygiene was directly 
related to their beliefs regarding the transmission of infections. Other studies have 
suggested that a change in attitude and behaviour by healthcare workers are 
required if compliance to infection prevention practice, particularly hand hygiene, is 
to be sustained (Parker, 2000; Whitby et al, 2006; Lee et al, 2008).
Furthermore it might be suggested that it is not acceptable to have good practice 
but poor knowledge of such skills as hand hygiene and use of PPE. Whilst nurses 
may practice such skills correctly in a routine circumstance, the application of such 
practices or problem solving in a novel situation may require a sound knowledge 
base. For example, the knowledge that alcohol hand rub does not denature C. 
difficile spores should inform nurses to use soap and water to clean hands 
effectively after caring for a patient with C. difficile, yet only 42% of participants 
demonstrated an understanding of this knowledge. It is therefore recognised that 
interactive education that fosters critical thinking and a questioning approach is 
essential to facilitate the development of both underpinning theory and positive 
attitudes to change towards infection prevention practice (Billings, 2010).
The findings of this study make recommendations for improvement in NHS 
organisations and universities where infection prevention education is delivered by 
infection prevention nurses. As such these findings may have limited 
generalisability to organisations in which this education is provided by other 
means. However it could be suggested that regardless of how such education is 
delivered, the finding that poor knowledge of HCAI is reflected by substandard 
practice, whilst poor knowledge of hand hygiene and use of PPE is not, may be 
used to inform improvements to infection prevention education in both the clinical 
and the academic setting.
It is acknowledged that reliability and validity of studies that use self-reporting 
measures may be questioned as respondents may report what they believe the 
researcher expects to see rather that what they actually do, or may report higher 
self-confidence than they actually have. Nichols & Badger (2008) report a 
disparity between espoused infection prevention knowledge and actual 
compliance in practice. Yet in this study poor responses to the knowledge 
questions were generally reflected by low self-reported application to practice, 
suggesting that self-reporting is unlikely to limit the reliability of the findings. 
Furthermore, the tool used in this study was amalgamated from two previous tools 
that were developed from the literature in collaboration with a microbiologist, and 
one was sent to an expert panel to obtain content validity (Gould & Chamberlain 
1997; Mann & Wood, 2006). However, although the tool had a confidence 
question and an application question for isolation nursing, it did not contain any 
knowledge questions surrounding this topic, which may have provided further 
insight into the relationship between infection prevention theory and practice.
In this study 73.4% of participants had attended infection prevention education 
less than a year previously which raises the question of the effectiveness of the 
training provided. It may be that the content or delivery of the training was not 
sufficient, or that the classroom environment in which the majority (89.6%) were 
taught does not enable nurses to effectively learn these skills, which are very 
practical by nature in that they are applied during episodes of patient care. 
Similarly for the least experienced nurses, findings raise concerns with current pre-
registration infection prevention education. For this sample population it is the 
hospital infection prevention nurses that provide education to the pre-registration 
nurses at the university, generally utilising the same education package that is 
used to provide annual post-registration training at the hospital. It is therefore 
suggested that nurse educators need to explore more innovative approaches to 
learning, which better suit the needs of individual learners in order to improve 
nurses’ fitness to practice, as good quality education is more likely to contribute 
towards compliant nurses and therefore improve practice (Cole, 2008). These 
finding have implications for both pre- and post-registration infection prevention 
education and suggests that centring education around HCAI such as MRSA and 
C. difficile rather than on individual standard precautions may more effectively 
enhance knowledge and therefore application to practice.
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4.11 Conclusion
Education and application of infection prevention practices are important factors to 
consider in the reduction of HCAI and the importance of education in the 
prevention of HCAI is well documented (DH 2003a; DH 2010a; DH 2010b). 
However reports suggest that only approximately 60% of staff receive annual 
infection prevention training (NAO, 2004), suggesting that understanding 
education on this topic and the issues surrounding it could provide further insight 
into whether nurses’ knowledge and application of infection prevention practice 
could be improved. Previous studies into infection prevention knowledge, 
application and compliance have identified a need for increased education (Stein 
et a/, 2003; Trigg et al, 2008; Wu et al, 2009), improvements to current infection 
education (Mann & Wood, 2006; Vaughan et al, 2006) and causes for current 
limited knowledge to be established (Trim et al, 2003).
The results of this study suggest that experience enhances infection prevention 
knowledge and application to practice. Furthermore, knowledge of HCAI is limited 
and is reflected by poor practice whilst poor theoretical understanding of hand 
hygiene and use of PPE is not. Therefore, focusing infection prevention education 
on care of patients with specific infections, such as MRSA and C. difficile, rather 
than on individual standard precautions may more effectively increase knowledge 
and therefore application of infection prevention practices related to reducing 
these HCAI. This is timely as the new Standards for Pre-registration Nursing 
Education (NMC, 2010) have continued to require infection prevention as an 
essential skills cluster throughout the pre-registration curriculum which 
emphasises the importance of effective infection prevention education to underpin 
good practice. There is little published information on nurses’ experience of pre- 
or post-registration infection prevention education, yet this may provide further 
understanding of how education effects knowledge and application of practice, or 
insight into what issues exist with regards to current infection prevention 
education.
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5. Experiences of infection prevention education
5.1 Introduction
This chapter presents the results from semi-structured interviews that were 
undertaken in order to gain a more in-depth understanding of the experience of 
infection prevention education, from both the perspective of those that teach it and 
those that attend. Annual infection prevention education for all healthcare staff is 
now a mandatory requirement for NHS organisations in order to demonstrate 
compliance to the Code of Practice (DH, 2010a). This follows on from various 
studies that have linked frequent education to an increase in compliance to 
infection prevention practice by ensuring that staff have received the relevant 
training (Stein et a/, 2003; Trigg et al, 2008; Wu et al, 2009).
For nursing staff, infection prevention training sessions are usually delivered by 
infection prevention nurses in a classroom setting using a standardised electronic 
presentation. This education should be effective in teaching improvements to poor 
or outdated practice and not just the impartation of knowledge in order to 
effectively influence infection prevention compliance (Seto, 1995; Scott et al, 
2005). Within the sample population of the study, it is reported that infection 
prevention education is delivered to various sized groups of nurses, although it is 
well documented that the size of the group affects both the delivery style and the 
learning achieved (Cole, 2005; Burnett, 2009; Prieto, 2009). It is therefore 
suggested that, although increasing the availability or frequency of infection 
prevention training facilitates compliance with the Code of Practice (DH, 2010a), it 
may not consequently improve compliance to practice if the size of the group is too 
large to be conducive to effective learning (Morison et al, 2004; Derbyshire & 
Machin, 2011).
Furthermore, the little research that has explored nurses’ experiences of infection 
prevention education has reported that nurses describe the experience as 
repetitious, time-consuming, too basic, uninteresting or boring (Henry, 1997; 
Billings, 2010). It is therefore generally thought that improvements to infection
prevention education are required (Gould & Chamberlain, 1997; Bissett, 2002, 
Vaughan et al, 2006; Burnett, 2009). Yet no clear evidence exists as to the 
causes for current limited learning (Trim et al, 2003), or the best way to deliver 
infection prevention education effectively (Mann & Wood, 2006). Yet before 
improvements to training can be made, these concepts must be better understood 
in order to make successful and meaningful enhancements to the education 
provided, which may then be transferred into improved compliance to infection
prevention skills in the practice setting.
One useful way of achieving a better understanding of potential causes for limited 
learning or factors that affect delivery of infection prevention education would be 
through considering the experiences and views of those that both teach and attend 
such training. Furthermore, the results from Chapter Three and Chapter Four 
have also identified a need for a greater insight into the experience of infection 
prevention education in order to begin to understand the issues that surround it 
and how learning impacts on nurses’ compliance to infection prevention practices. 
Therefore the research objective of this study was to explore both trainers and 
trainees experiences of infection prevention education by understanding factors 
that facilitate learning, barriers to learning and how both the environment and the 
teaching methods used impact on learning.
5.2 Methodological approach
The research methodologies used in Chapter Three and Chapter Four centred on 
positivism and quantitative research approaches. In contrast to this is the 
naturalistic paradigm, the methodology which explores the way in which humans 
make sense of their subjective reality and attach meaning. Researchers with this 
worldview believe that understanding human experiences is as important as 
focusing on explanation, prediction and control. Qualitative research follows this 
paradigm and involves the investigation of phenomena, typically in an in-depth and 
holistic fashion, through the collection of rich narrative using a flexible research 
design (Polit & Hungler, 1999). The goal of qualitative research is to understand 
the social phenomena in natural, rather than experimental, settings, giving 
emphasis to the meanings, experiences and views of all participants (Parahoo, 
2006). Qualitative approaches can therefore be useful over quantitative methods 
when there is little known about a subject or the subject is a complex one, as they
enable the generation of new theories rather than the testing of existing 
hypotheses (Holloway & Wheeler, 2010). Therefore, a qualitative methodological 
approach was used in this study as it most appropriately met the requirements of 
the research objective which was to discover nurses’ experiences of infection 
prevention education. This suited rich narrative data and thus facilitated the 
exploration of participants’ perspectives of the experience of this education.
Qualitative approaches to research tend to be based on the assumption that reality 
varies for different people in different contexts. Phenomenology is one qualitative 
approach that has its disciplinary roots in both philosophy and psychology and is a 
research tradition that is concerned with illuminating experiences and perspectives 
(Polit & Hungler, 1999). The goal of a phenomenological research framework is to 
fully describe a lived experience and gain an understanding of the meaning of the 
experience from those who have experienced it (Flood, 2010). Husserl (1931) 
pioneered phenomenology from the belief that quantitative scientific research had 
become so detached from human experiences that it could not be used to study all 
human phenomena (Mapp, 2008). Husserl argued that in order to understand the 
essence of a phenomenon one has to understand how the life world, or everyday 
world that is experienced and taken for granted, is directly experienced (Green & 
Thorogood, 2009). These philosophical ideas formed the Husserlian or descriptive 
approach to phenomenological inquiry that seeks to describe the manner in which 
a phenomenon is experienced and the individual perceptions of the experience 
(Earle, 2010), which enables the essence of the experience to be revealed and 
understood.
Alternatively the interpretive or hermeneutic approach to phenomenology is guided 
by Heidegger (1962), who although mentored by Husserl (1931), argued that 
rather than focus on description, the phenomenologist should interpret the 
experience by exploring the meanings of the experience and how such meanings 
influence an individual’s choices (Flood, 2010). Whilst a Husserlian researcher will 
therefore ‘bracket’ any prior beliefs about the experience, a Heideggerian 
researcher will use their own personal beliefs and experience to inform the 
interpretation and gain an understanding of the ‘meaning of being’ (Snow, 2009). 
However, a constraint of the Heideggerian approach is that the researcher 
therefore requires an in depth knowledge of the experience under study in order to
comprehensively interpret the data (Mapp, 2008). A Husserlian phenomenological 
approach was therefore used to explore nurses’ experiences of infection 
prevention education, as the researcher has firsthand experience of delivering but 
not of receiving this education. This descriptive framework therefore enabled the 
essence of the experience of infection prevention education to be described and 
understood comprehensively from the perspectives of both those that teach it and
those that attend.
The aim of descriptive phenomenology is to describe the essence or structure of 
the phenomenon, rigorously and without distortion (Bradbury-Jones et al} 2010). 
Therefore the Husserlian approach includes the concept of bracketing, which is 
the process whereby any conceptualisations, theories or prejudices that the 
researcher may have towards the phenomenon are acknowledged and set aside 
so that the phenomenon can be understood in its own and purist essence (Earle, 
2010). Robinson (2006) suggested that in order to successfully bracket personal 
beliefs, the phenomenon should be unfamiliar to the researcher. Yet this may be 
paradoxical in healthcare research as generally nurses explore an area of practice 
that is pertinent to them in order to improve policies or procedures within that 
domain. Therefore a more practical approach to bracketing is to use a reflective 
diary to help illuminate the beliefs or influence of the researcher on the emerging 
phenomenon (Parahoo, 2006). Bracketing was therefore applied during the 
research process by keeping a reflective journal throughout the research process 
to clearly acknowledge any thoughts or theories that the researcher had regarding 
nurses’ experiences of infection prevention education and ensure they did not then 
obscure the objectivity of the data analysis process. Data analysis was also 
carefully substantiated (section 5.6) to maintain transparency and confirm that the 
themes emerged directly from the data and not from the researcher’s 
preconceived beliefs.
Suggested weaknesses of phenomenological inquiry surround time-consuming 
data collection, difficulties during the data analysis process and the possibility that 
clear patterns may not emerge from the data (Polit & Hungler, 1999; Snow 2009). 
There is also the potential for de-contextualising the meaning of the data if an 
interpretation is taken out of context (Bradbury-Jones et al, 2010). These issues 
were therefore carefully considered during the analysis process and the data was
presented in a critical descriptive structure once the phenomenon was understood. 
From a positivist perspective it can be argued that the phenomenological research 
process, particularly the data analysis aspect, is not structured and therefore not 
rigorous. Therefore Colaizzi’s (1978) seven steps of data analysis were used 
during the data analysis process to provide a framework for analysis (section 5.6) 
to develop an analytical description of the data that was not affected by prior 
assumptions (Holloway & Wheeler, 2010).
5.3 Ethical considerations
For this study written consent was gained from the National Research Ethics 
Service (Appendix II), the Research Degrees Committee at the university 
(Appendix III), as well as the Research Committees and the two lead infection 
prevention nurses from the hospitals at which the study was undertaken (Appendix 
IV, V, VI and VII). Consideration was given to the value of using focus groups for 
data collection but difficulties surrounding limited participant availability within the 
practice setting led to interviews being the more conducive tool. Therefore both 
those who taught and those that attended infection prevention training were 
interviewed and use of this research tool was given favourable opinion by the 
National Research Ethics Service (Appendix X).
Furthermore, the rights, safety and well-being of participants must not be 
endangered so requires consideration. Whilst no issues were identified with 
regards to either the participant or researcher safety, some aspects of the 
interviews could potentially have distressed participants, for example if poor 
practice was discussed. Therefore questions were sensitive and diplomatic and all 
participants of interviews were made implicitly aware of their right to withdraw from 
the study at any time. This was achieved by giving potential contributors a 
participant information sheet (Appendix XI) that explained the rationale and 
requirements for the study which allowed participants time to make an informed 
decision as to whether or not they wanted to be included in the study. They then 
provided informed consent by signing a consent form (Appendix XII) prior to 
interview.
With regards to confidentiality, contributors remained anonymous as in each 
interview transcript the participant name was replaced with a pseudonym so that
no names could be disclosed. Raw data was transported in a locked briefcase 
and stored securely in a locked filing cabinet in accordance with relevant university 
policy. Only the researcher had access to the data, the computer was password 
protected and the data will be destroyed two years after completion of the thesis 
as per the policy of the university at which the study was undertaken.
5.4 Research tool
In phenomenology the main source of data is typically in-depth conversations in 
which the informant describes the lived experience without leading the discussion 
(Polit & Hungler, 1999; Flood, 2010). A common phenomenological research tool 
is therefore the interview as it is a simple structured encounter between researcher 
and research participant which facilitates a practical, flexible and relatively 
economical way of gathering research data (Bowling & Ebrahim, 2005). Interviews 
therefore were an appropriate tool to facilitate exploration of the research objective 
of this study as they enable interpersonal communication to understand the 
meanings of lived experiences. The purpose of an interview is the discovery of 
the respondent’s feelings, perceptions and thoughts (Earle, 2010), which is 
fundamental to the research aim, to explore nurses’ experiences, affirming that 
interviews were appropriate tools for all participants in this study. It is 
acknowledged that in phenomenological inquiry interview duration is lead by data 
saturation, the method whereby no new data is revealed and the description 
becomes cyclical (Mapp, 2008). Interview durations in this study therefore ranged 
from 15 to 40 minutes.
It may be argued that from a pure phenomenological perspective interviews should 
be unstructured to enable the true lived experience to be understood from the 
perspective of the participant (Parahoo, 2006). Yet when the Husserlian
researcher has a common plan regarding the direction that the dialogue will take, 
the data collected can provide a more comprehensive account of the experience 
(Flood, 2010). Furthermore when unstructured interviews are used, the 
researcher often has to ask participants to illuminate or clarify their descriptions of 
the experience being studied. It could therefore be suggested that as long as a 
vivid description of the experience is achieved which leads to an understanding of 
the essence of the phenomenon without being influenced by the researcher 
(Sorrell & Redmond, 1995), then the aim of Husserl’s descriptive approach is
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achieved. Therefore the use of semi-structured interviews may be acceptable in a 
phenomenological research approach to facilitate the probing and exploration of 
descriptions of the experience, as long as they do not reflect the researchers
preconceived beliefs or biases (Mapp, 2008).
Therefore the interviews used in this study were semi-structured to allow the 
participants the opportunity to expand on areas which they felt were important, but 
also to ensure the discussion remained centred around their experiences of 
infection prevention education. It is recognised that when conducting semi- 
structured interviews participants may span more than one question, digress or 
respond with yes or no answers, and therefore it is up to the researcher to probe, 
encourage and engage them in the topic (Green & Thorogood, 2009). An 
interview schedule is a useful tool to ensure this is achieved. Interview schedules 
(Appendix XIII) were therefore used to cover similar topics in all of the interviews 
without leading the discussion. There were subtle differences between the 
interview schedules used for the infection prevention trainers compared to those 
who had attended such education to reflect the different perspectives of the 
participants, but essentially they facilitated exploration of the same parameters. 
The structure of the interview schedule was developed from the research 
objectives of this study which were to better understand the experience of infection 
prevention education by exploring:
• The factors that facilitated learning
• The barriers to learning
• How the environment impacted on learning
• How the teaching methods impacted on learning
These objectives were then developed into questions that were written within the 
context of infection prevention education that interviewees could expand upon to 
provide insight into the experience of the training from their perspective. For 
example, ‘in this particular infection prevention session, what factors did you feel 
facilitated learning?’ This was done in accordance with referral to the reflective 
journal to ensure that any preconceived assumptions were not embedded into the 
interview schedules so that they remained free from any researcher bias. The 
questions were put into a logical order, from general questions regarding a 
description of the education to more specific questions surrounding what affected
participants learning. These questions then provided the framework for the 
interview schedules (Appendix XIII) and therefore the semi-structured interviews. 
The questions were worded as open questions to encourage discussion from the 
participants. They were concise, neutral and free from jargon to facilitate rather 
than disrupt the flow of the interviews. The researcher became familiar with the 
interview schedules prior to data collection to ensure that they were comfortable 
with them and would not have to heavily rely upon them during the interview 
process but use them as a tool to guide the discussion.
It is acknowledged that interviews are time-consuming (Polit & Hungler, 1999; 
Flood 2010), thus two pilot interviews were conducted to ensure that the interview 
schedules facilitated discussion surrounding the research objectives effectively, 
discouraged digression away from the research topic, yet did not influence the 
opinion of the participants in any way. The interview schedules proved 
appropriate and no amendments were required. In addition, sufficient time was 
arranged for each discussion and suitable locations were selected by the 
participants as it was important to allow them to explain their perspectives and 
ideas in detail and in confidence without interruption or being hurried. The 
interviews were therefore generally held in either ward managers offices, ward day 
rooms or the infection prevention nurse’s office. The interviews were tape- 
recorded so that all data was collected efficiently and accurately and were then 
transcribed verbatim by the researcher.
5.5 The sample
This study required participants who had either attended or taught an infection 
prevention teaching session. Inclusion criteria therefore included:
• Nurses who provided infection prevention education to both pre- and post-
registration nurses
• Pre- or post-registration nurses who had attended infection prevention 
education within the last two years
• Nurses or lecturers who spoke English (IELTS is required for NMC 
registration).
Participants for this study were drawn from a sample population of 2373 nurses at 
two district general hospitals and 628 student nurses at a university in one county
in the UK. In qualitative research there are no firmly established criteria or rules 
for sample size (Bradbury-Jones et alt 2010) and emphasis is on the depth and 
richness of the evidence collected rather than coverage (Holloway & Wheeler, 
2010). The sample size for this study therefore consisted of two interviews of 
infection prevention nurse educators who taught both post-registration nurses at 
the hospitals and pre-registration nurses at the university at which the study was 
conducted. Additionally five interviews were conducted with pre-registration 
nurses at the university and ten interviews with post-registration nurses at the two 
hospitals, at which point it was felt that data saturation was accomplished as clear 
themes emerged from the data. Pre-registration nurses and post-registration 
nurses were included in the study because both groups receive their infection 
prevention education from the infection prevention nurses at the two hospitals, so 
both groups provided different insights into their experiences and therefore the 
essence of that training. After completion of the interviews the transcripts were 
subjected to critical data analysis (section 5.6) and consistent themes emerged 
(section 5.7). It was then confirmed that saturation had been reached as there 
was adequate data to describe the entirety of the phenomenon (Parahoo, 2006) 
and no further interviews were conducted.
Participants were selected by both purposive and convenient sampling. Purposive 
sampling is a method that explicitly selects interviewees who are likely to generate 
appropriate and useful data (Green & Thorogood, 2009), which is therefore 
commonly used in phenomenological sampling in order to effectively elicit rich 
information about the phenomenon and enable an in depth study of that 
phenomenon (Mapp, 2008). The two infection prevention nurse educators that 
teach both pre- and post-registration nurses in the sample population were 
therefore approached personally and asked to participate in the study. 
Participants who had attended infection prevention training were approached 
conveniently at the end of random infection prevention teaching sessions. They 
were then informed of the study, invited to take part and were given a participant 
information sheet. The researcher then contacted them at least a week later to 
ask if they would participate and if so to arrange a suitable time and venue for an 
interview.
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5.6 Data analysis
Data analysis was conducted separately for the three different perspectives within 
the study sample: infection prevention nurse educators, post-registration nurses 
who had attended training and pre-registration nurses who had attended 
education. This was so that an insight into the phenomenon of infection 
prevention education could be gained from three different perspectives in order to 
provide a comprehensive understanding of the essence of the experience. It is 
essential that analysis of phenomenological data demonstrates both validity and 
transparency in order to maintain a rigorous quality. This is largely achieved by 
conducting data analysis in a systematic, orderly and structured way (Holloway & 
Wheeler, 2010), through using a framework. There are three frameworks for data 
analysis in descriptive phenomenology: Van Kaam (1966), Colaizzi (1978) and 
Giorgi (1985), who all developed approaches to data analysis that are rooted in 
the ideas of Husserl (Earle, 2010). The philosophical underpinnings of the study 
being conducted inherently inform the method of analysis that is applied to the 
data (Flood, 2010). Therefore an understanding of the three different frameworks 
is essential in order for the most appropriate process to be applied to the data.
The three data analysis methods are comparable in that they all transcribe the 
data and categorise key words or codes into themes (Robinson, 2006). However 
there are also differences between the three methods. Van Kaam’s (1966) 
method formulates a hypothetical theory of the phenomenon, tests this against 
random extracts and then revises the theory until finally the description is identified 
(Mapp, 2008). However it may be argued that this process only guides the 
researcher towards a fundamental description of the phenomenon, as it discounts 
the essence of that description and the preconceived assumptions of the 
researcher that are both critical to understanding the fundamental structure of the 
phenomenon (Valle, 1998). Alternatively Giorgi’s (1985) four stage model of 
analysis focuses on interrogating and articulating the raw data into ‘meaning units’ 
of the experience from the perspective of the various participants, in order to 
generate themes (Flood, 2010). This framework provides a more universal 
description of the phenomenon across all of the participants under study as the 
meaning units are synthesised into group statements (Earle, 2010). Therefore 
individual experiences that may be atypical are disregarded during this analysis
process as these ‘redundant themes’ are not considered in the formulation of the 
overall description of the phenomenon.
Lastly, Colaizzi’s (1978) seven steps for data analysis (Table 5.1) provide a logical 
process that generates a clear description of the fundamental structure of the 
phenomenon (Snow, 2009). This is achieved through formulating meanings from 
‘significant statements’ extracted from the data, and integrating clusters of themes 
into an exhaustive description of the phenomenon (Holloway & Wheeler, 2010). 
This method differs to both Van Kaam and Giorgi as during the final step of data 
analysis the respondents validate the findings, or the fundamental structure of the 
phenomenon, by confirming that they are true (Valle, 1998). Although each of 
these analysis frameworks incorporates the core Husserlian principles of 
bracketing, intuition, analysing and describing the data (Snow, 2009), it is 
suggested that Colaizzi’s seven steps is the most comprehensible and most easily 
applied to achieve a clear description of the phenomenon (Robinson, 2006). It is 
also the most appropriate framework for the data in this study as it will provide a 
more rigorous and validated analysis process that takes into account both the 
researchers prior assumptions and any nonconforming experiences of infection 
prevention training in the formulation of the fundamental structure of the 
experience of this education. The latter is achieved through preserving the 
integrity of the individual participants’ responses throughout the analysis process 
(Green & Thorogood, 2009). Furthermore, this method will enable the 
phenomenon to be described exhaustively from the three different perspectives of 
those providing and those attending pre- and post-registration infection prevention 
training. Therefore Colaizzi’s (1978) seven steps for data analysis were applied to 
the data to enable rigorous analysis and identification of themes from the data to 
be completed within a structured framework.
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I Colaizzi’s (1978) seven steps for phenomenological data analysis:1. Read the informants' descriptions of the experiences in order to acquire 
a sense of the whole
2. Extract significant statements
3. Formulate meanings from the significant statements
4. Organise the formulated meanings into clusters of themes
5. Integrate the themes into an exhaustive description
6. Formulate the fundamental structure of the phenomenon
7. Respondent validation
(Flolloway & Wheeler, 2010). 
Table 5.1: Colaizzi’s (1978) seven steps for data analysis.
All interviews were transcribed by the researcher which assisted familiarisation 
with the phenomenon through immersion in to the data. During transcription 
participant names were replaced with pseudonyms to maintain the confidentiality 
of the participants without compromising the narrative style of the critical 
description of the emergent themes (Table 5.2).
Pseudonyms applied to the transcripts during the data analysis process:
Participant A Anna Participant J Joe
Participant B Beth Participant K Kate
Participant C Claire Participant L Lisa
Participant D Debbie Participant M Martin
Participant E Ellie Participant N Natalie
Participant F Fiona Participant 0 Olivia
Participant G Gemma Participant P Paula
Participant FI Hannah Participant Q Rachel
Participant I Isobel
Table 5.2: Pseudonyms applied to the interviews transcriptions.
The transcripts were then read several times, the interview tapes listened to and 
the reflective journal read in order to gain an understanding of the inherent feelings 
of the participants meaning and sense of whole of their experience of the infection 
prevention education. Significant statements were then extracted from the data by 
examining every sentence within the transcripts and isolating statements or key 
words that were considered important by the participants with regards to 
understanding the phenomenon (Appendix XIV). In order to ensure that the 
significant statements were transparent, reliable and not subject to researcher 
bias, they were only extracted if they provided insight into the experience of 
infection prevention education, by meeting the following criteria of the research 
objective:
• Factors that facilitated learning
• Barriers to learning
• How the environment impacted on learning
• How the teaching methods impacted on learning
Each individual significant statement was then considered within the context in 
which the participants made it to formulate meanings from the significant 
statements. These were then labelled and organised into clusters of themes as 
common patterns emerged from the data. The clusters of themes were taken 
back to the transcripts to ensure that they had not been taken out of context. This 
is important to confirm and validate the emerging patterns from the data and is 
repeated until all the themes are accounted for (Holloway & Wheeler, 2010). 
Appendix VIII illustrates how these clusters of themes emerged from the significant 
statements that were originally extracted from the data.
The themes extracted through the analysis process were then integrated into an 
exhaustive description, whereby the participants’ experiences and feelings that 
constituted each theme were portrayed. The exhaustive descriptions of each 
theme are presented in section 5.7. An exhaustive description of the experience 
of infection prevention education as a whole was then formulated to enable the 
identification of the fundamental structure of the phenomenon, from which 
generalisations were then critically discussed. Respondent validation was 
completed by returning the overall description of the experience to the participants 
to confirm accurate representation. The application of both a structured
framework for analysis and researcher bracketing therefore ensured that the 
themes that emerged provided a credible and reliable portrayal of the experiences 
of infection prevention education.
The emergent themes from the data analysis will be justified and presented from 
the three different perspectives towards infection prevention education that were 
explored, that of infection prevention trainers, post-registration nurses who 
attended training and pre-registration nurses who attended education. Although 
data analysis was conducted separately for the three different perspectives 
towards infection prevention education within the study sample, during sixth stage 
of data analysis as the fundamental structure of the experience of this training was 
developed, the relationships, themes and associations between the different 
perspectives were explored further and discussed. Validity was maximised by the 
provision of direct quotations to substantiate the interpretations of the data within 
sufficient context and divergences in the data were acknowledged and discussed.
5.7 Results
The themes that emerged from the insights and experiences of infection 
prevention education (Table 5.3) were drawn from the clusters of themes that 
represented the perspectives of the infection prevention nurse educators, staff 
nurses that had recently attended training at the two hospitals and student nurses 
who had attended education at the university.
Themes
Clusters of themes
Trainers Staff nurses Student nurses
The learning 
environment
The classroom 
Ward environment
The classroom 
Ward environment
The classroom
The group 
dynamics
Size of the group 
Mixed audience Size of the group Size of the group
Effect of time Time of day No significant statements emerged Length of class
Effect of the 
trainer
Attitude of the 
trainer
No significant 
statements emerged
Proficiency of the 
trainer
Teaching 
methods and 
resources
Teaching methods 
Teaching resources 
Pressure of targets
‘I can’t remember’ 
Visual content 
Practical resources
Subject content 
Equipment
Improving 
education to 
enhance 
learning
Improve resources 
Improve audience 
Improve frequency
Improve content
Improve content
Improve
frequency
Table 5.3: Emergent themes from the data analysis of the experience of infection 
prevention education.
The two infection prevention nurses, Paula and Rachel, were interviewed to gain 
an insight into their experiences of delivering infection prevention education to staff 
nurses at the two hospitals in this study, and how this compared to teaching 
student nurses at the university. Paula and Rachel have specialised in infection 
prevention for seven and nine years, respectively, and Rachel has also completed 
a post-graduate teaching qualification. They provide education to post-registration 
nursing staff on Trust induction, preceptorship courses and at annual mandatory 
training sessions. They also have experience of teaching pre-registration nurses 
at the university.
The ten post-registration nurses from the two district general hospitals in this study 
have provided their views and opinions of the experience of infection prevention 
education, from the perspective of having attended such teaching within the last 
two years at their place of work. They were drawn from a variety of medical and 
surgical wards and theatre settings and have been qualified practitioners for 
between one and forty years. The five pre-registration nurses interviewed were in
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the first and second year of nursing education at the university in this study. All of 
them last received infection prevention education at the university at the beginning 
of their first year of study prior to their first placement in the clinical setting. These 
classes were delivered by the infection prevention nurses from the local hospitals 
and Kate, Lisa, Martin, Natalie and Olivia provide an insight into their experience 
of this education.
The themes (Table 5.3) that have emerged from analysis of the narrative provided 
by these educators, staff nurses and student nurses of the experience of infection 
prevention education shall be presented sequentially. Within each theme the 
three perspectives will be explored, reflected upon objectively and corroborated in 
order to gain a comprehensive understanding of the phenomenon of infection 
prevention education.
5.7.1 The learning environment
The first theme that emerged from the data as the infection prevention nurses, 
staff nurses and student nurses discuss their experiences of teaching or attending 
this subject is the effect that the learning environment has on the ability to 
effectively learn. All of the participants feel that the environment in which they 
either teach or are taught, can both facilitate or inhibit learning, depending on the 
context in which it is applied. The ambience, climate and accessibility of the 
learning environment can all have an effect on the level of learning achieved.
With regards to the infection prevention nurse trainers’ perspectives of this 
phenomenon, the two nurses explain how the learning environment can either 
improve or impinge upon nurses’ capacity to learn from infection prevention 
training. Rachel describes the two very different environments in which she 
delivers infection prevention training, that of the classroom and the ward-based 
training environment. She feels that the classroom environment is ‘conducive to 
learning’ because:
“The seats are comfortable and the temperature can be regulated to make it 
a comfortable learning environment... there are no interruptions” [Rachel].
However Rachel also finds that a classroom setting does not always facilitate 
effective learning as it can ‘get too full*. For Rachel, the ward-based learning
environment is an alternative venue to the formal surroundings of the classroom, 
but this can also either positively or adversely impact on the nurses’ potential to 
learn. She explains that it is beneficial in that the learning outcomes can be 
tailored to meet the specific needs of the audience in that environment, but that 
learning can be limited as there can be lots of interruptions from other ward staff.
The classroom setting where Paula conducts the majority of her education is a 
clinical skills lab which she describes as ‘a bit gloomy’ but a useful environment 
that has convenient facilities for the practical hand hygiene element of her training. 
Paula also feels that ward-based training can be more beneficial as she can 
manipulate the learning outcomes to better suit the speciality of nurses being 
trained, but she also acknowledges that this is not without problems as the 
sessions tend to be much shorter, rather rushed and there can be frequent 
interruptions from the ward, all of which she feels can lead to much less being 
learnt.
Therefore both educators find that learning can either benefit from, or be impeded 
by, the learning environment with an ambient surrounding and atmosphere with 
minimal disturbances providing the most conducive learning environment and 
therefore optimising the learning achieved.
The staff nurses interviewed also explained how the environment impacts on their 
learning experience. They received infection prevention training in a variety of 
different environments that included clinical skills laboratories, classrooms and the 
clinical environment of the ward. Anna, Debbie and Fiona describe how the 
hospital clinical skills laboratories are beneficial learning environments as they 
have easily accessible facilities for the practical elements of the training. For Anna 
this environment facilitates effective learning of the practical aspect of the session:
“It was in the clinical skills lab...it's really good as it's got sinks in there so
that everyone can have a go at washing their hands easily” [Anna].
Therefore for Anna, receiving education out of the practice setting but still within a 
clinical environment enhances the learning experience as she is able to 
demonstrate her competence in infection prevention skills. Similarly Debbie and 
Fiona explain that this setting is beneficial as it enables them to practice their
clinical skills effectively and this provides them with a sense of assurance that they 
are then conducting key skills correctly in the practice setting.
In contrast, some of the other post-registration nurses attended training in lecture 
theatres. Gemma, Joe and Hannah reflect how this more formal learning 
environment impedes their learning as it is more challenging to engage and 
interact with the trainer. Joe describes that this is because he finds it too easy to 
‘zone out’ and not assimilate the information being taught to him when he is sat 
there in a row’. For Gemma the environment negatively impacts on her ability to 
learn as she feels it is more difficult to interact with the infection prevention nurse:
“It was in the big lecture theatre which...made it less personal and harder to
ask questions” [Gemma].
For Gemma, being able to feel welcome to ask questions to affirm her 
understanding or apply the theory being delivered to her practice setting is an 
important outcome of learning. She feels that receiving training in the lecture 
theatre environment therefore adversely affects her learning as it inhibits the 
opportunity for her to feel engaged and able to communicate her enquiries to the 
trainer.
Similarly Hannah feels that this environment is not effective for learning infection 
prevention skills. Whilst she acknowledges that it is useful to be away from the 
clinical environment as this enables her to ‘concentrate properly’, she also 
describes the notion that it feels ‘false’ learning about clinical skills in a formal 
learning environment. For Hannah, it can be difficult to bridge the theory-practice 
gap and relate what she has learnt to her practice as it she finds it challenging to 
consider ‘what to actually do on the ward’ when in an unfamiliar location.
The remainder of the post-registration nurses accessed infection prevention 
training that was delivered in the clinical setting. Their experiences of this form of 
environment had a positive influence on their learning. Isobel reflects that ward- 
based education is more effective for her as it is ‘more practical’ which enables her 
to relate it to her clinical skills more successfully. For Ellie, the most effective way 
to learn ‘is by doing’:
“It’s better to have infection control training on the ward than in a training 
room...our infection control nurse taught us on the ward and actually 
physically showed us how to clean commodes properly...it made me think if 
she can tip it over to clean the bottom then so can I and now I do” [Ellie].
Ellie therefore finds it much more effective to learn in the clinical environment than 
to be ‘lectured at’ in a formal classroom setting as it provides the opportunity to 
observe practical demonstrations, which for her enables the subject matter to 
immediately resonate to her practice which she then embeds in to her daily 
routine.
Similarly for Beth, receiving infection prevention education within her specific 
clinical setting is invaluable for her as it provides effective learning of key clinical 
skills that she can then entrench in to her practice:
“When it is in the area you work like the handwashing it is better as you use 
the sink you normally use, the infection control nurse said...I didn’t wet my 
hands before I put the soap on and she was right, when I did it again I 
realised that I don’t and she said not wetting my hands before I put soap on 
is more likely to dry them out...now I make sure I wet them first and she is 
right they’re not as dry’’ [Beth].
For Beth, access to ward-based education where she can demonstrate her clinical 
skills enables her to learn effectively from discrepancies in her practice that may 
have not been identified had she attended training in the lecture theatre as these 
skills are not able to be assessed at this more formal venue. The post-registration 
nurses therefore provide insight into how the environment impacts on their ability 
to learn, with the consensus being that a clinical learning environment facilitates 
effective learning by enabling them to more easily apply theory to practice and to 
physically evaluate their clinical technique.
The student nurses interviewed also feel that the environment can either facilitate 
or obstruct effective learning. They all received infection prevention education in 
the clinical skills laboratory at the university. This included hand hygiene, use of 
standard precautions and for some aseptic technique. For Kate, this environment 
enhances the learning experience as it enables it to ‘feel more real’ or reflective of 
the practice setting. Martin is of the same opinion in that,
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“The clinical skills lab...is like a simulated ward so it felt quite realistic” 
[Martin].
For Martin, the environment therefore facilitates the learning of practical skills 
when it has a clinical ambience with facilities and equipment that are echoed in the 
practice setting. However Martin does also reveal that there is a disparity between 
the university and the practice setting in that the university surroundings can feel 
so detached from the clinical setting that when he is in practice he ‘forgets’ the 
fundamental procedure and rationale for the skills. So although an environment 
that feels authentic is more conducive to learning than the classroom for Martin, he 
is also aware that because it is ‘simulated’ it can be more difficult to retain 
knowledge or skills learnt there, compared to learning in the genuine practice 
setting.
Similarly the reproduced clinical learning environment at the university can hinder 
learning for Natalie, Olivia and Lisa who find that this venue is too isolated or 
dissimilar from the practice setting and that it seems to generate a noisy and 
hectic’ atmosphere. For Lisa the very warm climate also makes it ‘difficult to 
concentrate’. Olivia further explains how the environment can negatively affect 
learning:
“The space was really small...it felt very remote and distant from the real 
thing...and it doesn’t have any patients to talk to, to explain what you are 
doing” [Olivia].
Therefore for Olivia there is no substitute for learning in the clinical setting, in the
environment in which such knowledge and skills will be employed. Kate also feels
she learns more about infection prevention on placement as she is ‘doing it all the 
time’.
Pre-registration nurses’ experiences of education therefore provides insight in that 
they find the practice setting the most conducive learning environment for learning 
clinical proficiencies such as infection prevention skills. Although the clinical skills 
laboratory surpasses the classroom environment for enhancing learning, it is still 
not as favourable as the practice setting where they feel they learn new skills the 
most effectively.
The three different perspectives of the experience of infection prevention training 
all agree that the learning environment is an intrinsic factor in providing effective 
learning. However, whilst Paula and Rachel can see benefits from both the 
classroom and the ward environment, the staff nurses and student nurses feel that 
a clinical environment better facilitates their learning of infection prevention 
knowledge and skills, which by their nature are of a practical essence.
5.7.2 The group dynamics
Inextricably linked to concept that the environment can affect the level of learning 
achieved from infection prevention training, is the perception that the dynamics of 
the group of staff that attend training can also impact on the effectiveness of 
learning.
From the experience of the infection prevention nurse educators, the size of the 
group can influence the learning outcomes achieved in that a smaller group 
enhances learning as it more effectively enables discussion within the group. 
Paula explains how the size of the group ‘definitely’ alters the learning achieved,
7 do prefer it when the group is smaller as you can be more interactive with 
them, it is easier to tailor the session to make it more relevant to them or 
apply it to situations that they can identify with better to make it a more 
useful session for them” [Paula].
For Paula, there seems to be a correlation between the size of the group or 
audience being taught and the perceived learning achieved, in that the smaller the 
group is the more effective the learning. This feeling is comparable for Rachel, 
who describes the effect that she feels a large audience has on nurses’ ability to 
learn from an infection prevention session. The example she uses is that the 
audience in the lecture theatre that she often teaches in can sometimes be too 
large, in which case she struggles to make eye contact with everybody, which she 
feels is important when teaching in order to engage the group effectively.
Rachel reflects on one other aspect of the group being taught that can affect the 
quality of the learning,
“Having mixed groups of staff I think is the biggest barrier'1 [Rachel].
For Rachel, a diverse audience can therefore inhibit effective learning. This is 
challenging for her as she feels that she wants to teach at the ‘appropriate level’ 
for all staff that attend infection prevention training so that they can learn
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‘something useful’. Yet having such an assorted group of clinical and non-clinical 
staff makes effective learning for everyone difficult. Whatever level the session is 
‘pitched’ at, Rachel describes how some of the group will not learn elements that 
she feels they should, whilst others will be listening to information that is not 
relevant to them or their area of work, and any interaction will be challenging.
Therefore, from the perspective of the infection prevention nurse educators, the 
characteristic of the group receiving training can affect learning and a small group 
of just nursing staff most effectively facilitates learning for both pre and post-
registration nurses. For the two infection prevention trainers, being able to interact 
at the same professional level with the group is important for them to feel that the 
training is effective and that the group have achieved the desired learning 
outcomes.
For the post-registration nurses the dynamics of the group also impact on learning. 
They unanimously feel that the size of the group affects the quality of learning 
achieved and that a smaller group provides optimal learning opportunities. For 
Anna the small group size enables interaction between the trainer and the nurses 
allows her to ‘get more out o f or learn more effectively from the session through 
supporting her to ‘make sense’ of how the content is relevant to her ward. For 
Claire the more compact group is beneficial as it enables to trainer to ensure that 
the group understand each element of the session comprehensively. Gemma 
reflects that having a small group facilitates her learning as the educator can tailor 
the content to better suit her clinical skill set:
“...it made it more personal and she could direct it to be more relevant to 
your specific area like surgery, so you got more out of the training that was 
helpful for your type of patients” [Gemma].
For Gemma, receiving training that was more specific to her clinical setting was 
advantageous as it relates more appropriately to patients under her care and 
therefore improves her learning.
Joe provides further insight into how the size of the group can adversely affect 
learning by reflecting upon his experience of being part of a very large audience:
“Because it was a lecture to such a big group it made it really difficult for the 
presenter to be interactive” [Joe].
For Joe, attending training in a large group can impact negatively on the learning 
experience as it prevents the educator from being interactive with the group, an 
attribute which he perceives is an important factor in enabling him to feel engaged 
with the subject material and therefore learning effectively from it.
The experiences of training provided by the post-registration nurses suggest that a 
smaller group of nurses facilitates more effective learning as it facilitates the 
interaction between the teacher and the learners and therefore improves the 
quality of learning achieved. The compact group size also enhances the 
engagement of the audience and therefore the perceived ability to learn by 
ensuring that the subject material is tailored to provide content that is relevant to 
their clinical environment.
This finding was comparable to the insights that the pre-registration nurses 
provided into the experience that the dynamics of the group had on learning. Their 
perceptions also focus on the impact that the size of the group has on the ability to 
be interactive with the infection prevention nurse. Kate explains how a small 
group size is advantageous,
“It was a small group so it was very interactive...we asked lots of questions 
and learnt a lot more than if it had been a large group” [Kate].
For Kate then, being part of a small group can have a beneficial impact on learning 
as it facilitates interaction with the teacher. This was supported by Lisa who finds 
that the large group size leads to the class being ‘very squashed’. For Lisa this 
acts as a barrier to effective learning to it leads to distractions and reduces the 
amount of possible interaction. Similarly, Martin also reflects how a large group 
can impede on effective learning:
“There were too many people in the room so it was hard to 
concentrate...the amount of noise made it quite confusing” [Martin].
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For Martin, the dimension of the group can therefore influence the learning 
achieved as a sizeable group can be harder for the educator to control, which 
leads to interruptions and a higher level of background noise than he experiences 
when in smaller groups.
The size of the group therefore seems to influence the students’ perception of 
whether it is appropriate to ask questions and interact with the educator. 
Furthermore, they relate the ability to concentrate and opportunity to ask questions 
as important factors when considering the capacity to learn from infection 
prevention education.
5.7.3 The effect of time
Time was a theme that emerged that effected learning from the perspectives of the 
infection prevention nurse educators and the pre-registration nurses, but not for 
the post-registration nurses. For the nurse educators the time of day that training 
was conducted considerably affected learning whilst for the student nurses the half 
an hour to one hour duration of time allocated for the class altered their learning. 
Yet for the post-registration nurses, although with regards to time Claire was 
despondent that she has to access infection prevention training annually which 
she feels will become ‘monotonous’, there were no other contributions to this 
theme from this perspective. Therefore for the staff nurses time is not a factor that 
they feel impacts on their learning in any way. For the pre-registration nurses time 
was instrumental in that learning was enhanced when there was sufficient time to 
effectively interact and engage with the teacher.
The infection prevention nurse educators describe how the time of day that they 
conduct training can affect learning outcomes. Paula explains that recently she 
had taught a group of nurses at the end of the day and found it difficult as they had 
attended a whole day of mandatory training already. She sensed that 'they had 
had enough’ by the time she was allocated to teach, she thought they looked ‘fed 
up’ and found that it was challenging to get ‘some interaction going’.
Rachel also refers to the time of day as a key element to effective learning. She 
reflects that ‘staff seem tired’ if attending an afternoon session, which makes it 
‘harder to engage’ and therefore can inhibit learning. It seems the trainers 
perceive that the most effective learning is achieved during the morning and that
conducting sessions in the afternoon can negatively impact on the learning 
accomplished from the training.
Similarly, for the student nurses, time can act as both a barrier and a catalyst to 
learning. For Lisa, Olivia, Martin and Natalie, the infection prevention classes are 
‘very rushed’ as not enough time is allowed for both the theoretical component to 
be learnt and the practical element to be practised with in the allotted timeframe. 
The swift pace leads Lisa to question the learning outcomes of the class as she 
expects to receive education regarding the management of patients with MRSA 
and C. difficile yet has not. For Natalie, the length of the class impedes her 
learning as she feels unable to interact with the teacher,
"It was impossible to ask any questions as there was just not enough time” 
[Natalie].
Again, Natalie provides insight into the concept that the reduced opportunity or 
ability to interact with the educator has an adverse effect on learning from an 
infection prevention session. The majority of the student nurses’ experience 
therefore suggests that insufficient time for a class is not conducive to the learning 
experience.
Interestingly, whilst Kate disagrees that the pace of her infection prevention class 
is ‘rushed', she, like Lisa, feels that it does not cover sufficient content to 
effectively prepare her for placement. Therefore it seems that time can have an 
impact on the learning outcomes for the pre-registration nurses by enhancing 
learning if there is sufficient time in which to cover the content but also by 
impinging upon learning when time is too limited.
The concept that some infection prevention nurse educators have sufficient time in 
which to deliver their content but others do not is an interesting one, and suggests 
that there may be discrepancies between the teaching material being covered and 
the quality of learning achieved, or that different students learn more effectively 
when exposed to different teaching methods.
5.7.4 The effect of the teacher
The role or influence of the teacher on learning is a concept that emerged from the 
experiences of infection prevention training provided by the nurse educators and
the pre-registration nurses. Interestingly, the effect of the teacher on learning was 
not a theme that emerged from the experiences gained from the staff nurses, 
perhaps because they had only ever experienced such education from the local 
infection prevention nurses. However, it resonates consistently throughout the 
experiences gained from the student nurses and the infection prevention nurses. 
For the infection prevention nurse educators the manner or attitude with which 
they deliver education affects the learning achieved by the audience. In contrast 
for the student nurses the proficiency or role of the teacher can influence the 
quality of the education that they receive, particularly in the clinical setting.
For Paula, the manner in which the infection prevention nurse approaches the 
training or addresses the group can impact on the learning accomplished. She 
feels that her attitude can alter the quality of learning achieved from a session in 
that those attending training can detect unenthusiastic undertones exhibited by the 
educator:
“I ’m bored of teaching it so they must be bored of listening to me” [Paula].
Paula believes that her apathetic attitude towards delivering education has the 
potential to be reflected in the feelings of those that attend training, and that this 
can therefore negatively influence the learning process through making the 
communication of the subject matter a laborious or uninspiring task.
Similarly, Rachel considers the attitude of the trainer as a factor that can facilitate 
or inhibit effective learning from infection prevention education:
“If you're having a bad day or go in a bit grumpy this can affect the quality of 
the session you deliver as they seem to pick up on it” [Rachel].
Again Rachel refers to the quality of the training provided here which she feels is 
an important aspect of enabling nurses to learn from the training. She discusses 
how the trainer can also promote effective learning, through being realistic with 
regards to the time, staffing and resource pressures currently on nursing staff in 
practice and appreciate nurses’ comments or concerns on the content of the 
session ‘from the ground up’.
The insight provided by the pre-registration nurses also finds that the teacher 
impacts on learning by affecting the quality of the training provided. However,
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whilst for Paula and Rachel this is due to the manner in which the teacher delivers 
such training, the students do not consider the attitude of the teacher as an aspect 
that influences their learning from infection prevention training in any way. For the 
student nurses, learning is affected by the standing or qualifications that the 
teacher possesses.
Natalie explains how she learns the majority of her infection prevention knowledge 
and skills not by infection prevention nurses in class but by healthcare assistants 
on placement:
“The HCAs are fantastic and you learn so much from them, especially the 
really practical elements like how to clean commodes and why things are 
done in certain ways, so that it all starts to make more sense” [Natalie].
For Natalie, the skills that the healthcare assistants impart to her enable her to put 
prior theoretical knowledge that she has learnt in class into context and begin to 
build the theory-practice gap to underpin her understanding of practice. Similarly, 
Kate also reflects that she discovers valuable ‘bits and pieces’ and key skills from 
the healthcare assistants and housekeeping staff and relatively little from her 
mentor or her infection prevention classes in comparison. Kate explains that this 
is beneficial to her learning about infection prevention as the healthcare assistants 
explain the rationale behind practices that the nursing staff seem not to, which has 
helped her to understand how applying good practice impacts on the risk of 
infection being reduced.
Flowever, Olivia comments that it is perhaps not the responsibility or the role of the 
healthcare assistant to provide such clinical supervision to student nurses when in 
the practice setting:
“The HCAs have taught me an awful lot about infection control. ..but if you 
didn’t have a good HCA you might not learn these skills so is it fair that it is 
left up to them to teach us these things?” [Olivia].
This is perhaps concerning, as although healthcare assistants are generally very 
competent, it is not their role to mentor student nurses and their knowledge may in 
some situations provide an inaccurate evidence base for drawing upon the
rationale for best practice, simply because they are not generally exposed to the 
underlying principles of practice that nurses are.
Interestingly, both Natalie and Olivia have sought the knowledge and experience 
of clinical nurse specialists and have spent a morning with an infection prevention 
nurse. For Natalie this positively impacts on her experience of learning about 
infection prevention:
“There is so much more to it than telling people off for not washing their 
hands, I think this needs to come across to make students see infection 
control actually runs through all of our clinical skills we do every day” 
[Natalie].
This observation suggests that the current infection prevention education that 
student nurses receive in general, in either the clinical or the academic setting, 
may not sufficiently depict infection prevention as a skill set that underpins daily 
practice. Similarly, Olivia feels that shadowing the infection prevention nurse in 
the clinical environment facilitated her learning about this topic as it made her 
realise that infection prevention plays a ‘vital part’ in every clinical skill she 
undertakes in the practice setting.
Therefore from the perspective of the pre-registration nurses, the teacher has a 
significant impact on the learning that they achieve from both the classroom and 
the clinical setting. Perhaps the continued focus of infection prevention as an 
essential skills cluster in the Standards for Pre-registration Nursing Education 
(NMC, 2010) will help to embed this concept into future curricula.
5.7.5 Teaching resources and methods
Closely linked to the concept of the teacher effecting learning is the theme that 
explains how teaching methods and resources can influence learning. Within this 
context the infection prevention nurses discuss the teaching resources being 
standardised, reflective of current practice and also explain how the pressure they 
feel to conduct training to meet targets impact on the teaching methods available 
to them and therefore the quality of the learning. The staff nurses provide insight 
into how the practical resources and visual subject material utilised enhance the
learning experience and the student nurses reflect how the teaching resources 
and equipment available can both facilitate or hinder effective learning.
From the perspective of the infection prevention nurse educators, Paula and 
Rachel talk extensively around their experiences of delivering infection prevention 
education and the different elements of the teaching process that in their 
understanding effect successful learning of this topic. With regards to the 
resources utilised to provide infection prevention education, Rachel explains how 
she feels that inclusion of an overview and insight into the Trust rates of infection 
improves the learning achieved in a session. For her, part of the session ‘shows 
them the bigger picture’ by emphasising the impact that the introduction of specific 
infection prevention measures have had on the reduction of healthcare associated 
infections. Rachel feels that this is an essential element that can enhance learning 
if it is included in the content,
“I think that if they can see how the new practices, policies and products 
affect infection rates and make it safer for patients then they are more likely 
to listen and take it away with them” [Rachel].
For Rachel, linking the theory of infection prevention to the practices and policies 
that staff are expected to comply with enhances the learning achieved during the 
session. Rachel also stresses how important she feels it is to keep her teaching 
material up to date in order to maintain quality and provide ‘proactive and 
interactive’ learning and is also concerned that those that attend training should 
learn something useful from it in order for the training to be effective.
Similarly Paula feels that the content of the resource used can have a negative 
impact on learning if it is does not reflect current practice,
“The presentation that we use needs refreshing...some of the photos are 
outdated...some of the slides are really old as well...I just don’t think it 
meets their needs” [Paula].
Paula therefore considers that the educational content of the session can 
adversely affect nurses’ learning in that imparting subject matter that is obsolete 
does not successfully fulfil the learning outcomes in a manner with which she is 
satisfied. For Paula, outmoded resources do not inspire effective learning. This is
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an interesting perception that reinforces the desire that both trainers convey to 
maximise the learning potential from the training they provide. They are mutually 
keen to ensure that not only a minimum learning outcome is achieved, but that 
nurses learn effectively from the training they are attending and to apply new 
knowledge to practice.
However, Paula also feels that having a ‘standardised presentation’ impacts 
positively on learning outcomes as it ensures that regardless of whichever of her 
colleagues delivers training, the same material is taught. However, she also 
explains that this learning material is a very cumbersome resource that can 
become monotonous,
“Some of them even fall asleep at the back occasionally” [Paula],
Paula feels that although standardised across the Trust, the training resource 
utilised to deliver infection prevention education can therefore impede effective 
learning as it does not facilitate interaction or generate enthusiasm for the topic.
Conversely, Rachel uses a variety of resources to enhance the quality of the 
teaching provided and therefore the learning achieved. For example she utilises a 
video to demonstrate correct hand hygiene technique and a question and answer 
section at the end of the session to reinforce the teaching plan and to keep the 
training fluid and interactive. Both nurses therefore provide an insight into how the 
teaching resources can impact both positively and negatively on the teaching 
process of infection prevention education. If the aim of learning is to achieve a 
change in behaviour as a result of an interactional experience, then the trainers 
have identified a variety of factors that affect the success of learning that are 
related to the teaching resources employed.
The nurse educators identify that they use the same teaching methods which 
include theory and practical elements. For Rachel the variety of teaching methods 
employed during each training session constructively impacts on the learning 
process so that those with different learning styles are accommodated:
“Some learn best from numbers, some from the practical element and some 
from the question and answer part of the session so you have to use a 
range of methods to include the whole group” [Rachel],
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Therefore for Rachel utilising a range of teaching methods during a training 
session enhances learning by enabling it to be ‘flexible’. Meeting the needs of her 
audience is important to Rachel and she feels that infection prevention teaching 
needs to be delivered in a ‘dynamic and proactive’ manner in order to gain the 
most interaction and facilitate successful learning by providing opportunities for the 
group to apply the material that she has presented to them.
However, Rachel does find that the organisational approach to training means that 
she predominantly delivers training through lectures that are ‘open to all staff. 
She reflects that this is challenging as aforementioned in the theme surrounding 
how the dynamics of the group impact on learning. Rachel ‘makes no apologies’ 
when delivering lectures to combinations of staff that the session will be clinically 
orientated, but she feels compelled to ensure that the nursing and medical staff 
receive the necessary knowledge and skills to ‘affect the reduction’ of infection 
rates. For Rachel, a sense of pressure to therefore lecture to mixed groups of 
staff, factors that she earlier identified as contributing towards ineffective learning, 
surfaces in frustration as although she knows this is not the most effective way of 
teaching, she must conduct training in this manner anyway:
“Our most common feedback from the annual refresher is that ‘most of it 
was not relevant to me' but what can you do, you don’t want to waste 
people s time or teach them things they don't understand or aren’t relevant 
but you have to include the clinical aspects for the clinical staff that are 
there” [Rachel],
Rachel therefore perceives that the pressure to predominantly lecture to a large 
variety of staff groups impacts negatively on the teaching process as it means she 
has to impart knowledge and skills that are largely irrelevant for many of the staff 
that attend. Rachel does explain that although teaching in this manner is not ideal, 
for her the consolation is that she can see how the result of increased training 
contributes towards decreased rates of infection through enabling her to 
‘communicate new practices and policies’ to the nursing staff.
Paula also discusses the teaching methods that she utilises and how they impact 
on the teaching process. She reflects that the principle method of lecturing that 
she uses can inhibit effective teaching as it ‘bombards’ the group, reduces the
amount of interaction and does not retain the interest of the audience. Yet there is 
a substantial target of staff that must attend infection prevention training each 
month that means that Paula has to train vast numbers of staff. This forces a 
despondent attitude towards training upon her as she feels restrained to the 
lecture style of teaching method that she knows can be tedious to teach:
7 know we have got to train train train to meet our targets but what is the 
point if they are not taking anything new away with them and then actually 
applying that in their clinical area” [Paula],
Paula feels that by predominantly training through a lecture style of teaching she is 
not fulfilling the teaching process sufficiently for this practical subject and 
consequently the nurses do not learn effectively or apply new knowledge or skills 
to their practice.
Therefore equally for the nurse educators the pressure put upon them to deliver 
infection prevention education to large groups in order to meet mandatory training 
targets can affect the teaching delivered, with both beneficial and futile 
consequences. Effective teaching involves the process of interacting over a 
subject in order facilitate the impartation of new knowledge or skills (Ranse & 
Grealish, 2007). Therefore for the two trainers, the teaching methods employed 
can impact on the quality of the teaching provided by determining the amount of 
interaction that is achievable. Thus together the nurses’ experiences of teaching 
demonstrate that the teaching methods and resources utilised are intrinsic 
elements in the effectiveness of learning, which is enhanced when the methods 
are varied, interaction is maximised and the resources are relevant and inspiring.
The teaching resources and methods utilised by the infection prevention nurse 
educators also impact on the quality of learning for the staff nurses. All of the 
post-registration nurses reflect that the practical resources used for part of the 
education contribute positively towards the learning that they achieve as they 
enable a visual teaching method to be used. For this group, the practical 
demonstration and audience participation that enables them to assess their own 
skills provides effective learning and supports them to improve their practice as an 
outcome of the training. Fiona, Claire and Anna reflect that the practical resources
provide a discernable reminder of how to improve their clinical skills or technique. 
Similarly Joe explains that,
“The handwashing demo was good, it’s good for people to see that bugs 
can be spread by our hands and I think a lot of staff don’t realise that or 
forget it” [Joe].
For Joe, practical teaching resources provide a memorable learning experience 
that he then feels able to apply to his practice. Therefore the post-registration 
nurses are able to both recollect and reflect upon the improvements to learning 
that the practical teaching resources and methods facilitate. Anna also describes 
how practical and visual resources enhance her learning by leaving a lasting 
impression that she is then able to embed into her practice:
“She had some photos...a linen skip that was overfull and we had to say 
why that was a risk of cross-infection, now I always take the skip to the 
patient instead of carrying linen around the ward so that was a really good 
way of teaching good practice...that was more memorable than just being 
told that say linen bags are white” [Anna].
Debbie also describes how visual resources are beneficial to her learning as they 
‘make it memorable’ in comparison to more formal resources used in a lecture and 
empower her to effectively introduce what she learns from visual resources in to 
her daily practice. The staff nurses therefore prefer practical teaching methods 
and resources that are interactive and that they can connect with to enable them 
to transfer learning to the clinical setting.
In contrast, with regards to the theoretical teaching resources that they 
experience, the staff nurses collectively cannot recall what they learnt from the 
academic aspect of the education. Beth discusses how she cannot remember 
‘anything striking’ from the theoretical element of the session and Ellie questions 
whether it is a ‘waste of time’ attending education if unable afterwards to recall 
what was taught. For Hannah, it is not a concern that she cannot recollect the 
academic component of the training, as she feels confident that it comprises 
knowledge and skills that are already familiar to her:
"We did handwashing and I can’t remember what else...it was probably 
things I already know so it didn’t really register” [Hannah].
For Hannah, the rationale that she provides for not distinguishing what she has 
learnt being because she already knows it is perhaps tenuous, but this same 
justification is used by the majority of the post-registration nurses who fail to 
recollect what they learnt. Claire describes how it is acceptable as she knows ‘a 
lot of it’ already and Joe explains it is because the subject material provides 
‘nothing new’ or no new knowledge for him. Gemma feels that the theoretical 
element constitutes basic learning objectives that ‘everyone knows already’, which 
makes it challenging to show enthusiasm towards and to remember the content 
delivered. The justification that the staff nurses provide for failing to recollect the 
theory learnt at infection prevention training is a nonchalant consensus that it is 
because they have previously apprehended this knowledge.
However there is also the intimation that a further rationale prevails for the post-
registration nurses not effectively learning from infection prevention training that 
the subject matter is onerous and the teaching resources and methods are 
unconstructive. Claire feels that the cumbersome nature of the teaching resources 
adversely affects her learning as they are ‘not very inspiring’ or do not prompt her 
to engage with the lecture or learn from it. Similarly Joe experiences that there is 
‘too much information’ or content imparted which prevents him from learning 
effectively and Gemma describes a sense of ‘information overload’ due to 
excessive subject material delivered in a lecture style:
7 can see why you have to have it as a lecture to tick the box that everyone 
has had infection control training but it really is a lot crammed in that covers 
everything for everywhere just in case there is someone there from that 
area” [Gemma].
For Gemma there is a feeling that the content does not facilitate her learning as it 
is very generic and is considerably altered by the audience in that the depth of the 
subject material is lessened the broader the audience. Fiona also feels that the 
‘lecture’ approach to infection prevention education is challenging to learn 
effectively from and reflects that, for her, ward-based education enhances the 
learning process as it better bridges the theory-practice gap making it ‘easier to
remember’ which empowers her to 'do better in future’ and apply what she has 
learnt directly to her practice. Similarly for Isobel, the teaching method utilised 
also adversely affects learning by creating a formal learning environment:
“The ICN used projector which made it like a lecture, / can remember
drifting off on some bits it reminded me too much of university” [Isobel],
The teaching methods therefore impact on Isobel’s ability to recollect what she has 
learnt as they were not interactive and did not facilitate her engagement in the 
session. From the perspective of the staff nurses, the teaching methods used can 
therefore impact on the capacity to learn the topic of infection prevention nursing in 
that lectures are not conducive to learning skills that are practical in nature as they 
do not facilitate interaction or allow the nurses to practise the skills being taught.
The student nurses’ experience of infection prevention education also reveals that 
the teaching resources can affect the level of learning achieved, although they do 
not specifically discuss teaching methods as a contributing factor, perhaps 
because as pre-registration nurses this is a concept that they have not yet learnt 
about. They have the unanimous view that the theoretical content delivered to 
them did not provide them with the knowledge and skills they feel they require 
prior to their first placement in the clinical setting.
Within this context, Natalie describes how for her the teaching resources did not 
provide sufficient understanding to ‘make me feel happy’ about infection 
prevention practices before working in the practice environment. Similarly Martin 
reflects that the resources applied to teach him with regards to MRSA and C. 
difficile were patient information leaflets. He feels these resources are ‘not really 
good enough’ to afford him the knowledge to feel confident with regards to caring 
for patients who present with or acquire these micro-organisms in practice. Kate 
has a comparable experience with regards to insufficient teaching content and 
resources:
“It should have covered MRSA and C.diff as straight away on placement we
need to know how to look after patients with these infections” [Kate].
It is therefore important to Kate that the education she receives effectively equips 
her with the proficiency to feel competent to care for patients with diseases,
particularly infections she is likely to encounter in practice such as MRSA and C. 
difficile. Therefore, all of the pre-registration nurses feel that the teaching 
resources for the theoretical element of the class did not sufficiently prepare them 
for the clinical environment.
However, a perception that enhances the student nurses’ experience of infection 
prevention education is the equipment used during class. All of the pre-
registration nurses reflect that the resources used for the practical element of the 
education are ‘really good’ as they effectively facilitated them to understand and 
retain the learning objectives regarding hand hygiene. Martin explains how these 
teaching tools have enabled him to embed good technique into his practice:
“The ultraviolet light box was really good, I was horrified that I missed my 
thumbs so now I always make sure I clean them when I wash my hands” 
[Martin].
For Martin, the practical component of the class is therefore both memorable and 
beneficial to his practice as it helps to bridge the theory-practice gap by allowing 
the students to practice a clinical skill that underpins every element of their 
practice in the clinical setting. This opinion is reinforced in the experiences of 
infection prevention education for the other student nurses in that the practical 
resources and equipment facilitate effective learning compared to the theory 
aspect of the class that they feel did not adequately prepare them for the clinical 
setting.
For the pre-registration nurses, the concept of teaching resources and within that 
the equipment utilised suggest that a practical approach to infection prevention 
training effectively facilitates learning as it provides more memorable outcomes to 
learning that the student nurses then successfully apply and embed within their 
clinical skills in the practice environment.
5.7.6 Improving education to enhance learning
The final theme that emerged from the trainers’ experiences of infection prevention 
training is the variety of solutions available to improve learning from infection 
prevention education. The two trainers discuss their views and understanding of 
how training could be developed in order to enhance the learning opportunities
provided for this subject. Within this theme they explore the improvements that 
they feel would augment the learning achieved in both post- and pre-registration 
education.
With regards to post-registration infection prevention education, the two trainers 
feel that developing the teaching resources and methods and having specific 
groups of professional audiences would improve the learning outcomes for nurses 
receiving training at the two hospitals. For Paula, being able to provide training to 
small groups of clinical staff, rather than large groups of various staff that she 
currently educates, would improve the teaching she provides and subsequently 
the learning achieved. She feels that by ‘targeting’ the clinical staff,
“We could stop wasting our time and theirs by only training the clinical 
staff... the ones that actually touch the patients...they’re the only ones that need 
training, for the rest it’s a waste of all our time” [Paula].
Paula also explains how by being able to focus training on the clinical healthcare 
staff would enable her to be more ‘proactive’ and ‘innovative’ with her teaching 
methods. She expresses how she would like infection prevention training to 
include the ‘consequences of poor practice’. She feels that the lessons learnt from 
root cause analyses when patients acquire MRSA bacteraemias or unfortunately 
die from C. difficile ‘never get back to the staff at the cold face’, and that by sharing 
such outcomes and local consequences of poor practice would assist in 
reinforcing the importance of infection prevention compliance. For Paula, using 
past experiences would be a more constructive use of her ‘training time’, coupled 
with spot the difference’ practical examples of good and poor practice. She feels 
that introducing such teaching resources would facilitate improvements in teaching 
by providing more ‘visual’ material that would increase interaction, and enhance 
learning by conveying a more ‘memorable’ content. For Paula the most important 
aspect towards improving training is delivering the relevant knowledge and skills in 
a manner that enables nurses to ‘relate them to their own practice’ and apply them 
in their practice setting:
“I ’ve been thinking about some scenarios we can include to bring in all of 
the infection control elements we know they need to know but in a more 
sensible way...that is much more applicable to their practice...that gives
them the thought process...about what to do, and in what order...so that 
they can go back and implement it, which is the key” [Paula].
Paula therefore feels that training would be significantly enhanced if the focus was 
to facilitate or nurture nurses to develop the skills, knowledge and ‘thought 
processes’ necessary to implement the infection prevention practices relevant to 
their clinical setting.
Similarly, Rachel reflects that the training experience would be enhanced if the 
audience present comprised comparable professional groups as this would enable 
the teaching to be aimed at the appropriate depth:
k Training could be improved by better suiting the needs of those that attend”
[Rachel].
For Rachel this would therefore enable her to teach relevant content in order to 
enhance interaction and therefore learning. However, whereas Paula is keen to 
‘break the mould' and transform her approach towards training, Rachel is working 
with infection prevention nurse leads from various regions to ‘standardise* infection 
prevention training nationally. She feels that this will ‘raise the quality’ of training 
and facilitate educators to ‘embed key elements’ into training. For Rachel, this will 
therefore enhance the quality and the effectiveness of the learning achieved.
Rachel also provides infection prevention education for the pre-registration nurses 
at the university prior to their first placement in year one. She explains that this is 
challenging as infection prevention skills are very practical by nature and at this 
early point in the pathway the students do not have any familiarity with the practice 
environment. Rachel remarks that:
“They are so new that they find it difficult to relate to what I am teaching 
them about what happens in the clinical setting as they have no practical 
experience yet” [Rachel].
Rachel feels that it would be much more valuable to teach the nursing students 
once they have gained some experience in the clinical setting as this would permit
them to be more reflective and able to apply the learning outcomes from the 
classroom to their practice.
UNIVERSITY OF N
LIBRARY
148
I PTC
Paula has similar experiences of delivering infection prevention education to the 
pre-registration nurses. She agrees that they are so 'new' to nursing that she feels 
she ‘bombards’ them with too much content but senses that she has to in order to 
‘prepare’ them for practice as they so rarely have access to infection prevention 
education. Paula reflects that the pre-registration nurses would benefit more from 
having regular infection prevention classes throughout their training,
"It feels like it is thrown in as an afterthought rather than running through 
their training” [Paula].
For Paula, improving the frequency of teaching would enable the educators to 
underpin knowledge and skills, ‘build upon’ previous learning material and embed 
more effective learning. She does identify a concern that because the education is 
shared among infection prevention nurses from various Trusts, there is a lack of 
clarity and communication regarding learning content, outcomes and expectations:
“Because we share this task with [the infection prevention nurses] from [two 
other hospitals] you don’t know what the last nurse taught them so you 
might be repeating things they already know and completely missing things 
that no-one has taught them” [Paula].
Paula therefore has concerns surrounding the lack of cohesion towards the 
teaching plans and learning objectives for pre-registration infection prevention 
education, and feels that some ‘joined up thinking’ towards this education would 
be reflected by improvements in both teaching and learning for student nurses. 
Together the two educators therefore feel that the pre-registration experience of 
infection prevention education would be improved if a collaborative approach were 
implemented between the different infection prevention nurses to ensure that 
regardless of the educator, standard foundations are established and then built 
upon and embedded in each subsequent year.
The post-registration nurses also suggest that improvements to the educational 
content are required in order to increase the learning experience from infection 
prevention education. From this perspective, education on this topic would be 
significantly enhanced if it was delivered in a more practical nature with more 
examples from and emphasis on the clinical setting in which they practice.
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For Ellie, attending education that has a clinical and ‘hands-on’ focus facilitates 
learning as she finds it ‘easier to learn’ clinical skills by physically practising them. 
Similarly Joe discusses how being able to perform skills at training sessions 
enhances his learning and consequently his practice:
“The last one at [university] was much more practical, actually having a go 
at aseptic technique is much more useful to me than hearing someone talk 
about it...it means I could actually make sure that my practice was right and 
that I wouldn’t be causing infection” [Joe].
Joe therefore feels that by practising infection prevention skills at training provides 
him with the confidence and reassurance to conducts key skills correctly in the 
clinical environment and reduce the risk of infection to patients as a consequence. 
The other staff nurses also reflect that education would be of greater benefit if it 
empowered them to learn key skills more effectively. For Beth, learning how to 
improve her documentation proficiency would be advantageous and she feels that 
this needs to be ‘taught better’ to improve her practice. Equally Anna reflects on 
the last training session she attended and describes how although the trainer 
reported concerns in the clinical with regards to inadequate documentation, they 
did not teach the group how to complete nursing records accurately:
“The ICN said that there was poor documentation in the cannula care 
plan...but she didn’t show us how to fill it in properly...so I might still be 
filling it in wrong I don’t know” [Anna].
For Anna this was not a useful use of educational time as she has attended 
training but not learnt how to improve her practice as an outcome. Anna therefore 
feels that infection prevention education would be more effective if it had a more 
practical essence that facilitated the learning of key clinical skills such as 
documentation.
One suggestion that the post-registration nurses have for enabling infection 
prevention education to achieve a more practical focus to empower them to learn 
more effectively is the concept of clinical-based scenarios. Gemma explains how 
for her scenarios would enhance the quality of the training provided by enabling it 
to become more interactive rather than teaching ‘absolutely everything every time’. 
She advocates using examples of ‘real patients’ or previous cases of healthcare
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associated infections and teaching the lessons leant to enable the nurses to 
identify ‘where things went wrong’ and how such infections can be prevented from 
reoccurring. Similarly Claire feels that the current teaching resources do not 
facilitate her to transfer what she has learnt to the clinical setting:
“It isn’t that simple in practice when you think ‘oh, this patient might have 
C.diff, what should I do?’ I think that scenarios would be a better 
approach...it pulls all the relevant bits of infection control together...and 
would make it much more memorable and easier for us to think what to do 
and do the right thing if it happens on our shift” [Claire].
For Claire, attending infection prevention training that is practical-based increases 
the amount of content that she remembers or learns as she is able to directly 
relate it to her practice. Ellie also feels that if the session was more practical it 
would be ‘much easier to learn and remember it’ for the next time such skills were 
required in the clinical setting. The concept that being able to remember or to 
learn effectively from infection prevention education is important to the staff nurses 
to enable them to feel confident when they return to the practice environment. Joe 
would also rather attend training that utilised ‘realistic situations’ or practice-based 
scenarios to ‘test’ his knowledge as this would better empower him to ‘think 
through the actions’ he would need to apply in similar circumstances if they arose 
in his area of practice.
The use of visual teaching resources is also discussed by the staff nurses as a
tool to enhance the learning experience by making it more memorable. For
example Debbie feels that the use of images from the clinical setting would
improve the learning she could achieve from infection prevention education.
Debbie ‘can’t really remember much’ of the theoretical element of the session, yet
the visual aids utilised ‘stuck in my head’ much more effectively. She feels that
learning about infection such as MRSA and C. difficile through images rather than
through pedagogical lecturing would ‘make people remember what to do’ more
successfully. Gemma also suggests that visual aids to teaching enhance the
learning experience. For her images such as graphs that depict the decline of
infection rates as an outcome of improved practice would enable her to appreciate
how ‘your work on the ward really does count’ towards the reduction in the risk of 
infection to patients.
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The inferences to improve learning for the post-registration nurses have centred 
around the concepts of being able to access training that is more interactive with a 
focus on the practice setting and opportunities to demonstrate clinical skills and 
gain a better understanding through visual resources and problem-solving 
scenarios. However, the staff nurses also consider the context of the learning 
environment as another influential factor towards enhancing their learning and 
therefore their practice. For this group of participants, there is a feeling that the 
environment that most effectively facilitates their capacity to learn is that of their 
own clinical setting.
Hannah feels that attending classroom-based training becomes monotonous and 
that training in the practice setting would be more beneficial. She feels that this 
would enable the trainers to ‘reinforce the basics’ as staff often ‘go into auto-pilot’ 
and perhaps unknowingly conduct poor practice although they have recently 
attended a training session. Similarly Claire feels that staff nurses would learn 
more effectively from having the clinical expertise of the infection prevention nurse
in the ward environment to support nurses to identify episodes of substandard 
practice:
“It would be better to have the ICN on the ward to point out poor practice or
the wrong ways of doing things as although people can sit in a classroom
and think 7 don’t do that' they go into auto-pilot on the ward and do it
anyway” [Claire].
For Claire being able to practise clinical skills under supervision in the practice 
setting and gain constructive feedback that facilitates improvements to practice 
would therefore enhance learning by addressing the concept that nursing routines 
can become habitualised, and on occasion, non-compliant as a consequence. 
Isobel also feels that learning would be improved if infection prevention education 
was delivered in the clinical setting. For Isobel, this would permit the subject 
material to be tailored to better suit the needs of the nurses attending training. 
This would empower nurses to ‘get more out of it’ or learn more effectively from 
the training as it would enable the training to be both more interactive and focused 
on practising key clinical skills that specific nurses regularly perform in that setting,
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7 think you get more out of training by physically doing a skill like cleaning a 
commode or completing a care plan with someone is better than just seeing 
it on a PowerPoint” [Isobel].
Therefore for Isobel receiving infection prevention training in the clinical 
environment would be significantly more valuable as it provides assurance for her 
that she is conducting skills relevant to her specific area of practice competently. 
However it may be considered unrealistic or controversial to ensure that all post-
registration nurses receive their annual infection prevention training in their own 
clinical setting. Yet there is a definitive sense among the staff nurses that the 
most effective way for them to learn about this topic is in a very practical 
environment with visual or practical resources that support them to gain 
confidence and reassurance that they are performing key infection prevention 
skills effectively in their clinical setting. This perhaps reinforces the need for 
improvements to infection prevention training to be made in that post-registration 
nurses do not seem to feel competent in their aptitude with key clinical skills.
For the pre-registration nurses the potential improvements to infection prevention 
education centre around the subject content and regularity of pre-registration 
education. All five student nurses feel that in order for this education to be 
improved the teaching material should be expanded upon to include the nursing 
management of specific infections. In addition Lisa, Natalie and Olivia feel that the 
teaching resources should also incorporate the ‘practical’ infection and prevention 
control skills that they require in the clinical setting, rather than just standard 
precautions. Kate’s reflection encapsulates the temperament of the group,
“It would be better for us to learn more about MRSA and other infections 
while we are at university” [Kate].
For Kate, and indeed all of the students, the current subject material that they are 
receiving does not meet their needs to sufficiently prepare them for the clinical 
environment in the first year of university.
Furthermore, for Olivia and Martin who are in their second year of pre-registration 
education, the basic knowledge and skills that they learnt in year one do not seem 
to have been expanded upon as they have received no further infection prevention 
education since the session they attended prior to their first placement at the
commencement of year one. Martin explains how increasing the frequency of 
education would enhance his knowledge and understanding of infection prevention 
practices more effectively. For him, more regular education on this subject would 
provide the opportunity to effectively gain an understanding of infectious diseases, 
‘rather than just hand washing’. Natalie also discusses how even the current 
education provided in the first year can be difficult to retain:
"If your first placement is the community project you can forget what you 
learnt in clinical skills weeks by the time you work on the ward so it would 
be better to have a smaller session before each placement rather than it all 
at the beginning of the yeah' [Natalie].
For Natalie, increasing the frequency of education available for clinical skills, 
including those pertinent to infection prevention practices, would facilitate more 
effective learning of such skills that underpin daily nursing practice and better 
empower her to become a competent practitioner.
The experiences into infection prevention education from the pre-registration 
nurses therefore suggest that if this education was embedded or mapped 
throughout the pre-registration nursing curriculum it may improve both the quantity 
and the quality of content able to be delivered and therefore better equip student 
nurses with the skills to manage patients with infections and invasive devices 
effectively when on placement. An additional observation from Natalie was that 
infection prevention education could be included in the ward student induction 
packs that student nurses are provided with at the start of each placement. This 
again perhaps emphasises that student nurses are keen to learn more about 
infection prevention and that there is a need for current education to be improved 
and increased.
5.8 Discussion
There is currently paucity in the literature surrounding pre- or post-registration 
nurses’ experiences of infection prevention education in both the practice and the 
academic settings (Ward, 2010). The findings of this study have therefore 
provided an original understanding of the phenomenon of infection prevention 
education by gaining an in depth insight into the experiences and perceptions of 
those that both teach and attend this pre- and post-registration education. The
themes that emerged from the data were: the learning environment, the group 
dynamics, the effect of time, the effect of the teacher, teaching resources and 
methods and improving education to enhance learning. A concept that has 
underpinned each theme and is central to the phenomenon of infection prevention 
education for all of the participants in this study is that of the importance of 
achieving effective learning and translating learning into practice.
The learning environment has been shown to affect learning both positively and 
adversely. For the infection prevention nurse educators the most conducive 
environment is one that limits interruptions and facilitates effective learning by 
enabling them to tailor the learning outcomes to suit the needs of the nurses. For 
the pre- and post-registration nurses a clinical learning environment is the more 
favoured setting as it enables them to practise key clinical skills and learn how to 
improve their clinical technique effectively. This finding is consistent with previous 
research that the practice setting is the preferred learning environment for nurses 
(Gould & Chamberlain, 1997; Scott et al, 2005) and may often be regarded as the 
most suitable venue for teaching (Cole, 2008) as it can better facilitate critical 
thinking than the classroom environment (Zimmerman et al, 2010). Flowever a 
finding that has not previously been reported is the concept that, in this study, for 
those attending infection prevention education, a practice-based environment 
reduces the barriers between learning theory and practice as it empowers them to 
physically demonstrate the clinical skills being taught and provides nurses with the 
assurance that they are conducting such skills competently.
The finding that the post-registration nurses would prefer infection prevention 
education in an environment that enables them to physically practise their skills 
has original yet important implications for the clinical setting. It is concerning that 
the post-registration nurses express a need to physically practise infection 
prevention skills at training sessions. It could be suggested that nurses with this 
experience should be competent with such basic skills, but this study infers that 
they feel a need for further assurance, which does imply that current education 
strategies may be inadequate. Yet in other areas of nursing practice, the concept 
of work-based learning is becoming increasingly accepted as it supports post-
registration nurses to gain the experience, knowledge and skills relevant to a 
specific field of nursing by working and indeed learning in that environment, such
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as critical care (Hardcastle, 2008), theatres (Quick, 2010) and gerontological 
nursing (Coffey, 2009). Education through work-based learning can facilitate 
nurses to learn technical clinical skills confidently as well as critical thinking and 
problem solving skills by fostering education and experience in the same 
environment (Hardcastle, 2008). Whilst it may be unrealistic to suggest that 
infection prevention education could be delivered entirely through work-based 
learning, it does affirm that the practice setting is the most conducive for learning 
clinical skills and knowledge.
Furthermore, it must also be considered that particularly for pre-registration 
nurses, the clinical setting is only a valuable learning environment when there is 
engagement and participation that facilitates learning by providing support from 
clinicians and opportunities for repeat experiences (Ranse & Grealish, 2007). Yet 
where this is achieved, the practice learning environment significantly improves 
the pre-registration learning experience by providing a greater understanding of 
how patient care is delivered (Derbyshire & Machin, 2011). The three different 
experiences of infection prevention education that have been explored in this 
study all place an emphasis on the clinical environment in enhancing effective 
learning as it better facilitates the ability to demonstrate competence with key 
clinical skills compared to the classroom environment.
The three different views of the infection prevention nurse educators and the pre- 
and post-registration nurses that attend such training all discuss how the dynamics 
of the group affect the experience and how this impacts on learning. Unanimously 
they feel that a small group of nurses most effectively improves learning as it 
enhances the ability both to concentrate and to engage, and ensures that the 
content being delivered is relevant to the audience. Interestingly, for both the 
infection prevention nurse educators and those attending training is the 
association between interaction and learning. They all feel that a smaller size 
group facilitates more effective interaction and opportunities to reaffirm 
understanding and that this leads to more successful learning. This finding is 
reflective of previous studies that concur that a smaller group enhances the 
delivery style and the learning achieved from education for post-registration nurses 
(Gould & Chamberlain, 1997; Cole, 2005; Burnett, 2009; Prieto, 2009).
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With regards to pre-registration nurses, there is a requirement by the NMC (2004) 
for higher education institutions to ensure that interprofessional education is 
provided in pre-registration programmes as this prepares practitioners for 
collaborative practice at the point of entry to the register. However pre-registration 
nursing students highly value the opportunity to learn in small and interactive 
groups (Derbyshire & Machin, 2011) and covey concerns over interprofessional 
education as it increases the size of the class and dilutes the professional 
relevance of the content (Morison   2004). Whilst interprofessional education 
may be beneficial towards improving communication and collaboration between 
different healthcare professionals and services (Hammick   2007), the results 
of this study suggest that it would not enhance learning with regards to infection 
prevention education. For this subject, findings suggest that a mixed group of 
professionals may inhibit learning for nursing students, as when delivered to meet 
the learning requirements of those with the least proficiency it may not be 
worthwhile for the pre-registration nurses (Zimmerman   2010).
With regards to time, infection prevention nurse educators feel that the time of day 
in which they teach affects the learning achieved, with audiences being more 
receptive and interactive earlier in the day. For some of the student nurses the 
sense emerged that education on this topic was rushed and that this impeded 
learning as it prevented interaction with the teacher. Whilst no previous research 
has identified time as a factor that can effect infection prevention education, this 
finding is of concern as this education is delivered by infection prevention nurses 
yet some seem to have sufficient time to deliver the required content whilst others 
do not. This suggests that there may be inconsistencies between the teaching 
material and methods being utilised by different educators and therefore the 
quality of learning being achieved, which should perhaps be explored further 
locally to identify any such discrepancies.
The concept of the teacher was discussed by both infection prevention nurse 
educators and pre-registration nurses as a factor that affects learning. For those 
that provide education this related to the attitude or manner with which training 
was delivered in that an enthusiastic and dynamic teacher promotes effective 
learning. This finding is reflective of previous research surrounding education 
(Quinn & Hughes, 2007; Cole, 2008; Billings, 2010).
For pre-registration nurses the role or proficiency of the teacher influenced their 
learning. It was revealed that they learn most of their infection prevention 
knowledge and skills in the clinical setting from healthcare assistants. Whilst the 
student nurses find this beneficial as it enables them to learn and to practise a 
variety of essential clinical skills under supervision, it may not necessarily be an 
appropriate aspect of the role of the healthcare assistant. Although many 
healthcare assistants are indeed competent and have extensive clinical 
experience, they do not receive the same education as nurses with regards to the 
evidence-based knowledge that underpins practice. In some circumstances they 
may therefore teach student nurses an erroneous rationale for practice, simply 
because they are not exposed to the underlying theoretical principles of practice 
that post-registered nurses are. Ward (2010) explored nursing students’ 
experiences of infection prevention in clinical placements in the UK and concluded 
that observation of poor practice in the clinical placement can impact negatively on 
learning. Findings also suggest that student nurses judge good infection 
prevention practice based upon both what they have learnt at university and how 
well practice is explained by the healthcare worker teaching them.
For the student nurses in this study, they reported that they learnt a significant 
amount of their practical knowledge and skills from healthcare assistants and felt 
they did not learn sufficient skills or knowledge at university. It may therefore be 
suggested that they may not be informed enough to determine differences 
between good or poor practice because they have not been supported enough in 
either the clinical or the academic environment. This can lead to student nurses 
feeling anxious about placement due to a lack of necessary knowledge and skills, 
lack of clinical supervision and lack of integration of theory into clinical practice 
(Sharif & Masoumi, 2005). Yet student nurses have a right to be supported 
effectively within each placement and mentors are a key component to providing 
learning in practice through facilitating critical thinking, rationale for care strategies 
and development of competent skills (Burns & Paterson, 2005). Yet practice 
assumptions and skills can often pass uncritically and implicitly between teacher 
and student in the clinical setting (Ranse & Grealish, 2007), particularly if that 
teacher has not themselves been taught how to teach, for example a healthcare 
assistant. Nurse mentors therefore need to be more aware of the impact of both
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their practice and their colleagues’ practices on their students’ learning and 
consequently future practice (Ward, 2010).
Furthermore, the pre-registration nurses also disclose the concept that, for them, 
current education does not sufficiently emphasise the fundamental importance that 
infection prevention skills have. They are unaware that such skills underpin all 
elements of daily nursing practice until they spend time with an infection 
prevention nurse in the clinical setting. This raises concern as to the quality of the 
education being provided in the classroom for pre-registration nurses by these 
clinical nurse specialists as currently it may not sufficiently prepare them for the 
practice setting. Yet having specialist nurses teach at higher education institutions 
can enhance the learning achieved because they are actively engaged in practice 
they provide credibility to the topic (Murray  , 2010). This does not seem to be 
echoed by this study, although the influence of the teacher on student nurses’ 
experience of learning infection prevention knowledge and skills are able to inform 
both the practice and the education arenas as they suggest that improvements to 
pre-registration education of this subject are required, in both the clinical and the 
academic setting. Perhaps the increased focus for this subject as an essential 
skills cluster on the 2012 pre-registration nursing curriculum (NMC, 2010) will
address this deficit and facilitate more effective and embedded learning for student 
nurses.
The teaching methods and resources were identified as a factor that affects 
learning from the three different perspectives. For the infection prevention nurse 
trainers learning is optimised when the teaching material is varied and reflective of 
current policy and practice. This finding is echoed in recent literature (Cole, 2009; 
Billings, 2010; Birks, 2011). Flowever, with regards to teaching methods that most 
effectively enhance learning, the educators seem to face a conflict. They 
acknowledge that the most conducive learning is delivered through interactive and 
relevant subject material to small groups. Yet there is a significant pressure put 
upon them by their Trusts to deliver education to large and diverse audiences in 
order to meet mandatory training targets due to the Department of Health 
requirement that all staff must receive infection prevention training every year (DH, 
2010a). This pressure to meet targets forces them to use pedagogical teaching 
methods to lecture in a style that they know does not facilitate effective learning for
nurses and they both express concerns regarding the reduced quality of learning 
that this achieves for nursing staff. The outcome of education delivered to meet 
the needs of the lowest denominator or staff group produces the consequence that 
nurses are not being taught the knowledge and skills that they require to conduct 
infection prevention practices effectively.
For other areas of mandatory training it has also been reported that a ‘one size fits 
all’ approach does not meet the learning needs of healthcare professionals 
attending (Turner   2011) and that practical skills and knowledge decline after 
three to six months following training delivered by lectures (Hamilton, 2005). This 
is often because overuse of lecture-based teaching resources can lead to lack of 
concentration and engagement and often fails to encourage interaction, usually 
because of the large audience (Billings, 2010). Furthermore, due to the pressure 
put upon infection prevention nurse educators to annually train the entire 
workforce, NHS organisations often now provide e-learning as an alternative 
teaching resource to lectures or classroom-based sessions. As the internet has 
been identified as a constructive resource for infection prevention learning 
(Harvey-Teeley, 2007), the Skills Academy for Health launched the Core Learning 
Unit (CLU) in 2009 which supports an independent learning style through an 
infection prevention e-learning module.
For post-registration nurses e-learning has been identified as useful as it is 
accessible throughout the 24 hour shift pattern (Columbine & Wharrad, 2007) and 
provides an assured level of quality (Harvey-Teeley, 2007). However the learner 
must be active in the process of learning in order to engage with the content and 
gain knowledge of the subject (Quinn & Hughes, 2007) and this can be difficult to 
achieve with computer aided learning packages. Furthermore, the CLU e-learning 
modules are rather protracted and time-consuming (Hitcock, 2011), the content is 
generic so may not reflect local policies or practices and knowledge can be 
significantly lessened three months after completion of e-learning modules (Fakih 
  2006). E-learning content can also become outdated and requires a 
commitment to regularly review and update the material (Billings, 2010). 
Therefore compared to studies that have found that face-to-face teaching can 
improve compliance to standard precautions for six months to two years following 
attendance (Brooks  , 1999; Kim, 2003; Wang   2003; MacLean   2008;
Howard  , 2009), it could be suggested that e-learning by itself is not a 
conducive teaching resource or method for facilitating effective learning of 
infection prevention knowledge and practical skills amongst post-registration 
nurses.
However, e-learning has been found to be useful for pre-registration nurses 
learning for infection prevention. Pellowe   (2010) evaluated the value placed 
on the CLU infection prevention modules by 282 student nurses. They found that 
94% either agreed or strongly agreed that they enjoyed the learning style and 
found the content relevant and 96% reported applying the knowledge learnt from 
this teaching resource to their practice. However, in this circumstance e-learning 
is not the sole teaching method for this subject but is then underpinned and 
expanded upon to link this theory to practice with classroom-based sessions and 
practical skills workshops prior to placements commencing. The results may have 
not been so favourable if e-learning was the only teaching resource and suggest 
that providing practical situations where infection prevention theory can be 
practised and contextualised is essential to delivering effective education on this 
topic.
Similarly, Barrett   (2008) suggest that as learning infection prevention 
requires the translation of theory into practice, e-learning perhaps should be 
complemented with experiential learning in the practice setting to ensure effective 
learning has been achieved. With regards to pre-registration learning of key 
clinical knowledge and skills, Derbyshire & Machin (2011) also found that students 
valued learning professionally relevant content in small interactive groups, using a 
problem-based approach. With regards to infection prevention, the results of this 
study highlight that the student nurses felt that the classroom-based education 
they received did not provide them with sufficient knowledge and skills to feel 
competent prior to placement, so it could be suggested that e-learning would not 
improve this finding. Therefore, whilst e-learning teaching methods may be 
effective for more theory-based subjects, the findings of these studies also 
suggest that it would not provide effective learning for the practical nature of 
infection prevention topics, unless it is consolidated with practical skills-based 
learning.
Furthermore, the post-registration nurses’ experience enhanced learning when 
they receive infection prevention education that utilises examples from and 
emphasis on the clinical environment, delivered with practical and visual resources 
that enable them to practise the skills they have learnt and relate the content to 
their clinical setting. For the staff nurses there is a correlation between the 
education of this subject having practical resources to it being memorable, or 
indeed learnt. Billings (2010) also found that anecdotally when asked, nurses 
could remember and recall the content of education when it was delivered 
interactively including through role pay and games, irrespective of the time that 
had lapsed since the event, compared to through lectures. The nurses in this 
study demonstrate that they have applied or embedded into practice the practical 
concepts that they can recollect from such education, but fail to remember any of 
the theoretical elements that they have been taught.
Previous research into the experience of an infection prevention education
programme for link nurses has found that practice was enhanced when education
facilitated nurses’ confidence, authority and empowerment in key knowledge and
skills (Cooper, 2005). Furthermore, Breimaier   (2011) explored nurses’
attitudes and perceived barriers towards implementing research into practice.
Findings suggest that nurses fail to apply research theory to practice due to lack of
time, lack of knowledge or lack of interest. This supports the outcome of this study
in that infection prevention educators must contextualise such theory in to practice
and provide training that is practice-focused to ensure effective learning is 
achieved.
Another original finding from this study was that the rationale given by the post
registration nurses for unsuccessfully recalling the theoretical aspect of the last 
infection prevention training session attended was that it was likely to be 
knowledge that they have learnt previously. Yet when they discuss how education 
could be improved the staff nurses propose having infection prevention nurses 
provide training in the clinical setting because they feel that colleagues can 
subconsciously or habitually conduct non-compliant practice when in a clinical 
environment that is familiar to them. This finding may therefore inform practice for
infection prevention nurse educators in that infection prevention practice can be 
ritualistic (Seto, 1995).
Previous research has identified that nurses believe their compliance may be 
better than it actually is when observed, audited and quantified (Cole, 2008). 
Whilst it may be suggested that ineffective teaching methods may reduce 
compliance, it may also be inferred that infection prevention compliance is far 
more complex with determinants such as attitudes, beliefs, habits and 
organisational culture affecting behaviour and therefore practice (Whitby   
2006; Cole, 2008; Hanna   2009). However it is recognised that interactive 
education that fosters critical thinking and a questioning approach is essential to 
facilitate the development of positive attitudes to change towards infection 
prevention practice (Cooper, 2005; Billings, 2010).
Although previous research has identified a need for increased infection 
prevention education (Stein   2003; Trigg   2008; Wu   2009) and 
improvements to current infection prevention education (Mann & Wood, 2006; 
Vaughan   2006;), there is relatively little research on how to achieve this or 
how to provide alternative interactive teaching methods and resources effectively 
(Billings, 2010). Findings of this study highlighted the need to be able to practise 
key clinical skills and have knowledge and skills tested or informally assessed. 
Research into other areas of nursing has identified that assessment enhances the 
practice development experience for nurses (Coffey, 2009). Incorporating 
elements into education that can assess learners’ infection prevention knowledge 
and skills is therefore likely to improve both learning and consequently application 
of such knowledge and skills within the clinical setting.
This study also found that post-registration nurse education would benefit from the 
inclusion of more visual resources and scenarios that are reflective of their 
practice to facilitate nurses to develop the ‘thought processes’ or critical thinking 
required to deal with infection prevention situations that are likely to arise in their 
clinical setting. Other mandatory training research has found that using hospital- 
based scenarios to demonstrate evidence-based guidance enhances learning as it 
ensures that training reflects potential situations that may arise in the local clinical 
setting (Hamilton, 2005). The use of visual images to identify good or poor 
practice in infection prevention education has also been well received as it 
facilitates interaction, engagement, discussion and reflection and tests nurses 
understanding of best and poor infection prevention practices and influences
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change to improve practice (Billings, 2010; Matias  , 2010). This may be 
because visual images enable the learner to more easily access the thoughts and 
emotions associated with the subject content, compared to written texts (Sandars 
& Murray, 2009).
Some previous research has evaluated the effectiveness of storytelling to improve
education. Stories are reflective and creative descriptions that guide the learner to
explore and reflect upon the realities of practice (Haigh & Hardy, 2011), which in
the context of this study may surround infection prevention skills and practices.
The use of storytelling in formal education can provide opportunities to learn from
each other through sharing meaningful experiences that can be replicated to other
areas of practice (Cole, 2009). For medical students, storytelling also facilitates
effective engagement and enables reflection on practice to occur (Sandars &
Murray, 2009). However, it is noted that storytelling may only be effective when the
learners are motivated and willing to participate and interact and this may be most
successfully achieved when an informal environment and approach to teaching
are utilised (Abma, 2003). Also some healthcare workers may not learn effectively
from this different teaching method as they may not appreciate the richness or
diversity that stories can demonstrate (Garrett, 2006). Yet when used as an
element of an interactive teaching session, storytelling may effectively enhance
learning by empowering nurses to question practice, challenge pre-existing
behaviours and consequently change and improve clinical practice (Haigh & 
Hardy, 2011).
The use of storytelling in infection prevention education has only been evaluated in 
one study from Canada where Mah   (2005) included a storytelling element in 
infection prevention workshops. Whilst formal research findings were not 
published or quantified, the response to the inclusion of storytelling was reported 
as exceptionally positive. Storytelling could therefore enhance learning from 
infection prevention education in the UK as it encourages the audience to think 
critically and speak freely which can enhance their understanding of compliance 
behaviour and ultimately improve practice (Cole, 2009).
With regards to improving the student nurses’ experiences of infection prevention 
training at the university findings from this study suggest that it should be more 
practical and better related to the clinical setting, with the rationale behind practical
skills embedded to facilitate a better understanding of the theoretical concepts of 
infection prevention. Storytelling has become well established in other areas of 
pre-registration nursing subjects as an evidence-based method for stimulating 
thought and reflection to enhance the learning experience (Davidson, 2004; Werle, 
2004). The addition of storytelling could therefore be useful to improve infection 
prevention education for pre-registration nurses as it helps to bridge the theory- 
practice gap by creating thought and discussion around examples or stories from 
practice (Cole, 2009). Yet further research is required to develop and evaluate the 
usefulness of this approach to infection prevention education.
This study has identified that the content of pre-registration infection prevention
needs to be expanded upon to include the care of patients with specific infections
and the frequency of training should be increased to enable student nurses to
build upon their knowledge and skills throughout the curriculum. This study has
highlighted a deficit currently for this sample population with regards to a lack of
cohesion between teachers and mapping of pre-registration infection prevention
education throughout the curriculum. If this were to be improved it may enable
these essential knowledge and skills that pre-registration nurses require prior to
registration to be effectively embedded into their practice. For example, Thames
Valley University have adopted a blended learning framework for pre-registration
infection prevention education. The learners develop the required knowledge and
skills through classroom sessions, practical skills-based workshops, e-learning
resources and a virtual learning environment that concludes with a formative
assessment centred on authentic patient care events (Pellowe et al, 2010). The
embedment of the topic throughout the curriculum by incremental learning and the
variety of learning styles has effectively facilitated learning by enabling prior
knowledge to be linked and reinforced. Similarly in other areas of pre-registration
education, Lynch-Sauer et al (2011) found that nursing student learning was
enhanced through using new media technologies to learn from healthcare
simulations that were integrated in to the curriculum to contextualise the theory 
learnt in the classroom.
5.9 Conclusion
The findings of this study therefore provide new insight into the experience of 
infection prevention education. The nature of the environment, the dynamics of
the group, the time, the teacher and methods and resources utilised all influence 
learning by affecting the ability of the nurses to interact and engage with the 
educator, practise skills and demonstrate competence and effectively apply the 
theory being taught to the clinical setting. It is imperative that infection prevention 
education, often considered dull or uninteresting by healthcare workers, is 
stimulating and engaging, and that educators of this subject consider novel 
approaches to impart knowledge, inform practice and encourage critical thinking 
(Billings, 2010). To conclude, if such knowledge is to be effectively applied to 
practice, then the education provided for both pre- and post-registration nurses 
must attain a more clinical focus, incorporate visual and authentic examples from 
practice and enable nurses attending such training to gain assurance that their 
knowledge and skills are compliant to both local policy and best practice.
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6. Discussion
6.1 Introduction
The preceding chapters have evaluated whether nurses’ knowledge and 
application of infection prevention practices are affected by such factors as 
training, education or experience. They have also explored nurses’ experiences of 
infection prevention education, from the perspective of both those that teach and 
those that attend this training. Synthesis of these findings into a corroborative and 
well substantiated framework for enhancing nursing knowledge and application of 
infection prevention practices may therefore provide useful implications for both 
education and practice.
6.2 Enhancing infection prevention knowledge and application
Findings from all three studies highlight concerns with current nursing knowledge 
and application of infection prevention practices. The evaluation of the 
effectiveness of clinical skills training in the practice setting suggests that existing 
understanding and application of infection prevention knowledge is less than 
optimal. This is already well established within the literature (Pittet et al, 1999, 
Ferguson et al, 2004; Ward, 2006; Howard et al, 2009). However, the Saving 
Lives (DH, 2007) audits evaluated in this study failed to score 100% consistently 
and did not improve significantly without the input of clinical skills training. This 
suggests that Saving Lives (DH, 2007) audits are not useful for facilitating nursing 
staff to learn how to improve practice with regards to clinical infection prevention 
skills, the application of which therefore remains inadequate.
This finding is supported by the results of the questionnaire survey that provide a 
new insight into how infection prevention knowledge effects application for the 
different elements of infection prevention practice. In particular, findings suggest 
that understanding of hand hygiene and use of PPE was poor yet application of 
this knowledge to practice was compliant, whilst knowledge of the care of patients 
with MRSA and C. difficile was poor which was reflected by substandard 
application of knowledge to practice. Furthermore, the qualitative study results
suggest that from the perspective of both those that currently teach and those that 
attend infection prevention education, the existing environment, group dynamics 
and teaching methods do not facilitate effective learning with regards to infection 
prevention knowledge and skills.
Findings from the three studies also collaboratively offer new insight into how 
knowledge and application of infection prevention practices can be enhanced. 
The evaluation of the effectiveness of clinical skills trainers suggests that the 
provision of infection prevention skills training in the clinical environment can 
effectively increase nurses’ knowledge of key clinical skills such as peripheral 
intravenous cannulation and urinary catheterisation. Furthermore, this can be 
reflected through enhanced application to practice which may then be successfully 
sustained. Therefore augmenting knowledge and application through skills 
training in the clinical setting may successfully contribute to improvements in 
knowledge, application and audit results with the overall outcome of reducing 
infection rates, increasing the quality of patient care and meeting the Saving Lives 
objectives. The salient finding from both the questionnaire survey and the 
qualitative research support this contribution as they also recommend that 
improvements to current education are required if both nurses’ knowledge of 
HCAIs and application of key infection prevention skills are to be effectively 
enhanced. Similarly, previous studies have also called for improvements to 
current infection prevention education in order to enhance knowledge and skills 
(Mann & Wood, 2006; Vaughan et al, 2006; Trigg et al, 2008; Cole, 2009). Yet the 
issues that prevail with regards to why existing education is not adequate remain 
poorly understood (Trim et al, 2003; Billings, 2010; Ward, 2011).
6.3 Enhancing infection prevention education
Through exploring nurses’ knowledge and application of infection prevention 
practices, the three studies collaboratively indicate that education is intrinsically 
linked to knowledge and application and that current education is often not 
conducive to effective learning with regards to infection prevention skills. The 
evaluation of the effectiveness of clinical skills training study highlights concerns 
with current infection prevention education as results suggest that without the 
provision of clinical skills education in the practice environment, infection 
prevention practices can remain inadequate. Findings of the questionnaire survey
supported this concept further through the revelation that although a large number 
of participants had attended infection prevention education within a year of the 
study both knowledge and application of knowledge to practice was poor. This 
suggests that either the content or delivery of the training was not sufficient, or that 
the classroom environment in which the majority were taught infection prevention 
skills does not facilitate nurses to effectively learn these skills, which are very 
practical by nature in that they are applied during episodes of patient care. 
Furthermore, the exploration of nurses experiences of infection prevention 
education indicate that from the perspective of both those that teach and those 
that attend infection prevention training, currently the classroom environment, the 
group dynamics and the teaching methods and resources are not conducive to 
effective learning.
The combined conclusions of the three studies conducted therefore highlight 
concerns with regards to existing infection prevention education. They support the 
notion that current education may not be sufficient to equip nurses with the 
knowledge and skills required to effectively care for patients in an environment in 
which the risk of infection reduced. Previous research has also suggested that the 
classroom environment (Cole, 2008; Billings, 2010; Zimmerman et al, 2010), the 
group dynamics (Gould & Chamberlain, 1997; Cole, 2005; Burnett, 2009; Prieto, 
2009) and the teaching methods (Barrett et al, 2008; Sandars & Murray, 2009; 
Billings, 2010; Pellowe et al, 2010) can act as barriers to effective learning.
Yet the finding from the qualitative study that the current environment and teaching 
methods can obstruct learning because they inhibit the opportunity for nurses to 
practise key clinical skills and have knowledge and skills tested or informally 
assessed provides new insight into why these barriers to learning prevail. This 
study also highlighted a deficit currently for pre-registration nurses with regards to 
a lack of cohesion between teachers and mapping of pre-registration infection 
prevention education throughout the curriculum. If this were to be improved it may 
enable these essential knowledge and skills that pre-registration nurses require 
prior to registration to be effectively embedded into their practice. Yet little has 
been published to inform either the practice or the education setting with regards
to how to improve education in order to improve knowledge and application of 
infection prevention practices (Ward, 2011).
Findings from the three studies conducted provide some innovative insight 
surrounding how infection prevention education could be enhanced, which may 
inform both the practice and the academic arena. The clinical skills training 
evaluation suggests that the provision of infection prevention skills training in the 
clinical setting improves application to practice. This is reinforced by findings from 
the qualitative study undertaken which revealed that all three perspectives of 
infection prevention education place an emphasis on the clinical environment in 
enhancing effective learning as it better facilitates the ability to demonstrate 
competence with key clinical skills compared to the classroom environment. This 
is an important result that may provide new insight into why current infection 
prevention training may not be being transferred into enhanced knowledge or 
application to practice.
Furthermore, the results of both the questionnaire survey and the qualitative study 
offer constructive initiatives for improving the quality of infection prevention 
education. Those of the questionnaire survey recommend that focussing infection 
prevention education on patients with specific infections, such as MRSA and C. 
difficile, rather than on individual standard precautions may more effectively 
increase knowledge and therefore application of HCAI and infection prevention 
practices. This is supported by the conclusions drawn from the exploration of 
nurses’ experiences of infection prevention education that makes further 
recommendations for how to improve both pre- and post-registration infection 
prevention education in order to enhance effective learning. This study suggests 
that delivering education in a clinical learning environment to small groups of 
nursing staff using practice-based scenarios and visual resources by a dynamic 
teacher with a practical skills assessment may augment interaction, engagement, 
competence and successful application of theory to practice. Combined, the 
findings from the three studies therefore provide a new insight into how infection 
prevention education may be enhanced, as illustrated in Figure 6.1.
Clinical learning 
environment
Small group of 
only nurses
Dynamic and 
proficient teacher
Adequate time -  
length of session 
and time of day
Practical, current, 
visual teaching 
resources with 
scenarios from 
practice, lessons 
learnt and skills 
assessment
Androgogical 
teaching methods
Figure 6.1: Enhancing infection prevention education
Application of a three study approach to explore the research phenomenon of
enhancing knowledge and application of infection prevention practices through
education has enabled the above framework for education to be developed
robustly. Conducting this research from three different aspects enabled more
cohesive and comprehensive findings to be elicited that collaboratively have
converged to provide a practical framework for enhancing infection prevention
education. For example, triangulated findings reveal that the content should
include specific HCAIs and clinical skills that can be practised within a clinical
learning environment. On reflection, although implementation of a three study
approach was arduous and on occasion rather overwhelming, it enabled a far
more holistic and credible understanding of the truth of the phenomenon under
study to be attained than any of the three studies would have achieved if 
conducted in isolation.
The triangulation achieved in this thesis and the greater understanding of infection 
prevention knowledge, application and education that it has provided has also 
identified some important implications for policy with regards to enhancing 
infection prevention education. For example, the first study highlighted that the
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Saving Lives (DH, 2007b) audit process that the Department of Health advocates 
(DH, 2010a) is not a useful educational tool and has little effect on improving 
infection prevention knowledge or application of such knowledge to practice. In 
addition, the third study identified that the Department of Health requirement to 
provide infection prevention training for the entire workforce annually (DH, 2010a) 
pressurises infection prevention educators to use pedagogical teaching methods 
to teach large eclectic groups to meet mandatory training targets, which 
compromises the quality and the content of the training that nursing staff receive. 
These triangulated findings have important implications for infection prevention 
policy makers in that Department of Health (2010a) recommendations for reducing 
the risk of infection to patients, whether through regular audit or provision of basic 
training, may not necessarily achieve their intended outcomes as infection 
prevention practice is a more complex phenomenon that may not so easily 
resolved through such simple measures.
Adult learning theory provides a more conceptual understanding of the 
multifaceted nature in which nurses learn and is able to underpin the educational 
framework illustrated in Figure 6.1 from a theoretical perspective and reinforce the 
positive influence it would have on enhancing nurses’ infection prevention 
knowledge and application to practice. This is because adult learning theory is 
based upon the interactive relationship between theory and practice and 
emphasises the value of the process of learning for nurses through utilisation of 
approaches to learning that are problem-based and collaborative rather than 
didactic or pedagogical (Elliott, 2009). Whilst Knowles (1978) theory of andragogy 
was seminal towards raising the profile of adult learning theory, it was criticised for 
assuming that all adult learners learn in the same way and that it was a set of 
good principles rather than a theory of learning (Merriam et a/, 2007). Yet 
although all adults may not learn in the same way they certainly draw on different 
resources to learn compared to children, which Knowles encapsulates succinctly.
The six assumptions that Knowles made centred on the concept that adults learn 
most effectively using self-direction, problem-centred orientation, using experience 
as a learning resource and are internally motivated to learn (Jarvis, 1995). It is 
therefore thought that adult learners are also more motivated to learn to cope with 
real life situations and identify their own learning needs (Knowles, 1978). This
adult learning theory supports the framework to enhance infection prevention 
education for nurses (Figure 6.1) by providing a theoretical foundation for the 
framework. The framework demonstrates that incorporating the andragogical 
learning principles of nurses’ prior clinical experience, self-direction and genuine 
practice-based scenarios into the teaching methods and resources can effectively 
enhance learning by increasing interaction and engagement which can result in 
transference of knowledge learnt into practice.
Furthermore, problem-based learning is emerging from andragogy as a teaching 
method that enables adult learners to not only find out about a subject but also 
how to think about it critically (Cole, 2005). Problem-based learning is beneficial 
as it facilitates the learner to develop problem-solving, critical thinking, team 
working and reflective skills that are essential in the practice setting (Barratt et al, 
2008). This method could be very appropriate for infection prevention education 
as there are many circumstances to which it could be applied in order to convey 
the same information as an educator would through the more frequently used 
pedagogical method, yet to date little has been documented as to the 
effectiveness of this (Billings, 2010; Ward, 2011). If infection prevention educators 
were able to move away from the current didactic approach to teaching basic 
standard precautions and towards an andragogic learning approach that uses 
problem-based scenarios of patients with specific infections and enables key 
clinical skills to be practised as recommended in this thesis, then improved
learning may well be achieved and reflected by improved transference of 
knowledge into practice.
The findings of this three study approach suggest that using a problem-based and 
collaborative approach to the delivery of infection prevention education in a clinical 
learning environment to small groups of nursing staff at an appropriate time would 
enable visual, practical and relevant resources to be used and infection prevention 
skills to be practised and demonstrated. Centering the content on HCAI and 
problem-based infection prevention scenarios rather than standard precautions, 
may more effectively enhance nurses’ knowledge through facilitating interaction 
and engagement. This may then enhance nurses’ attitudes towards infection 
prevention practices and motivate them to transfer the knowledge and skills learnt 
during education into practice. This framework for providing enhanced education
has implications for the practice setting for those that deliver infection prevention 
education to nursing staff. However it also informs the academic arena as the new 
Standards for Pre-registration Nursing Education (NMC, 2010) has increased the 
focus of infection prevention as an essential skills cluster throughout the pre-
registration curriculum. This may therefore provide a national impetus to guide 
improvements to current pre-registration education as recommended by these 
studies and consequently facilitate more effective and embedded learning for 
student nurses.
6.4 Training or education?
Exploration into nurses’ knowledge and application of infection prevention 
practices has revealed a fundamental issue that impacts significantly on infection 
prevention education, this is the Department of Health requirement that all NHS 
staff must receive infection prevention and control training every year (DH, 2010a). 
Conclusions drawn from interviews with infection prevention nurse educators 
emphasise a divergence between the outcomes achieved from training as 
opposed to education, with regards to enhancing knowledge and application to 
practice. It is acknowledged that more conducive learning is delivered through 
interactive education that utilises relevant subject material to small groups 
(Burnett, 2009; Prieto, 2009; Billings 2010). Yet there seems a significant 
pressure by Trust executive teams to train large and diverse audiences in order to 
meet mandatory training targets. This pressure to meet targets influences the way 
in which infection prevention training is delivered, with infection prevention nurses 
using pedagogical teaching methods to lecture in a style that they feel does not 
facilitate effective learning for nurses. It could be argued that one outcome of such 
education delivered to meet the broad needs of an audience that comprises 
various staff groups, is that nurses are not being taught the knowledge and skills 
that they require to conduct infection prevention practices effectively (Cole, 2009). 
It could therefore be suggested that the government decision to make infection 
prevention education compulsory for all staff has diluted both the quality of the 
content delivered and the learning achieved for nursing staff.
It is perhaps therefore important to distinguish between education and training. 
The concept of education involves the attainment of new knowledge or skills 
through a process of learning (Quinn & Hughes, 2007). Within a nursing context
175
education also promotes professional development, intellectual curiosity and 
encourages the transference of knowledge learned into practice (Gould et al, 
2007). Conversely mandatory training is instruction that is considered necessary 
for the safety or wellbeing of staff and also for the safe and proficient operation of 
the organisation (Murphy, 2010). It is suggested that the aim of mandatory 
training such as infection prevention training is therefore to familiarise nurses with 
the latest evidence-based guidance and practices (Taylor, 2008). Whilst no 
previous research has been published which has evaluated the experience or 
usefulness of mandatory infection prevention training, some studies have provided 
insight into whether mandatory training can improve compliance to practice for 
other mandatory subjects such as basic life support (Stokamer & Soccio, 2000) fire 
safety (Hamilton, 2005) and communication skills (Turner et al, 2011).
For other areas of mandatory training it has been reported that a ‘one size fits all’ 
approach does not meet the learning needs of healthcare professionals attending 
(Turner et al, 2011) and that practical skills and knowledge decline after three to 
six months following training delivered by lectures, for example for fire safety skills 
(Hamilton, 2005). This is often because overuse of lecture-based teaching 
resources can lead to lack of concentration and engagement and often fails to 
encourage interaction, usually because of the large audience (Taylor, 2008). Yet 
several studies have recently called for further subjects to become mandatory, 
including end of life training (Lomas, 2009; Murphy, 2010), communication skills 
training (Scates & Sutherland, 2010; Hitcock, 2011), learning disability care 
training (RCN, 2009), medicine management training (Russell, 2009) and 
awareness training (Blakemore, 2010). This suggests an assumption or 
perception that the status of mandatory for a training subject improves compliance 
to practice, when there is no published research to support this inference.
The obligation for training to be mandatory may fulfil NHS Litigation Authority 
requirements, but the findings of the studies presented in this thesis suggest that 
for the subject of infection prevention such training is currently not sufficiently 
meeting the needs of either pre- and post-registration nurses and therefore not 
familiarising them with latest guidance or empowering them to improve compliance 
to practice. Furthermore, a recent survey of 3000 nurses (RCN, 2009) found that 
due to the current economic climate in the NHS, one third of participants were
unable to access mandatory training such as infection prevention in 2009, one 
third accessed such training during annual leave and one third had to pay to 
access mandatory training courses (Duffin, 2010). Yet mandatory training by its 
nature is designed to be compulsory (Taylor, 2008). It could therefore be 
suggested that if NHS organisations do not endorse a culture that supports staff to 
access mandatory training whilst at work, the importance of such training to 
promote patient safety through enhanced knowledge and skills is not being 
recognised at a corporate level let alone disseminated down to those staff that can 
actually improve such application to practice as a result of effective training.
Therefore although from a policy and Trust executive perspective, the emphasis is 
on provision of mandatory infection prevention training, in order to deliver such 
training so that it is transposed into enhancing nursing practice, concepts from 
effective education such as appropriate teaching methods and resources should 
be utilised. For example, infection prevention educators seem to take the role as 
trainer rather than facilitator or teacher. Yet if they were to facilitate effective 
infection prevention education they may be more conducive to adult learning styles 
as they will utilise teaching strategies that will enable nurse learners to actively 
engage in the learning process rather than become submissive tools in the 
teaching process (Clapper, 2010). Therefore if infection prevention nurses were 
able to educate nurses during their mandatory training, they may be able to 
implement more flexible teaching methods and resources, increase the level of 
engagement and interaction achieved and enhance effective learning and 
application of such learning to the practice environment.
6.5 Application of behavioural theory
The findings from the studies conducted in this thesis have identified concerns 
with current infection prevention education and provided an insight into how this 
may be improved. However, they do also suggest that whilst a lack of sufficient 
education may provide one rationale for poor knowledge and application of key 
infection prevention skills, findings also illustrate that infection prevention practice 
is far more complex with determinants such as attitudes, beliefs, habits and 
organisational culture affecting behaviour (Whitby et a/, 2006; Cole, 2008; Hanna 
et al, 2009). Previous studies often report that application after an intervention is 
not sustained (Ward, 2011). Healthcare workers appear to regress to the way
they worked before the education or intervention was implemented. If infection 
prevention practice is to be improved this needs to be considered, as it could be 
proposed that solely improving knowledge may not translate to increasing 
application. One way in which this could be addressed is through the use of 
behavioural change models. Such models have been used in other areas of 
nursing to successfully improve application to practice. Social cognitive theory has 
been applied to patients to improve diet (Clark & Dodge, 1999) irritable bowel 
syndrome (Van der Veek et al, 2009) and exercise (Van Ah et al, 2004). Similarly, 
Prochaska & DiClemente’s (1982) transtheoretical behaviour change model has 
been utilised to improve patients behaviour towards exercise in chronic obstructive 
pulmonary disease patients (Yang & Chen, 2005), stress (Evers et al, 2006) and 
smoking cessation (Kim, 2006). There is therefore a considerable implication that 
behavioural change models can successfully change patients’ attitudes and 
behaviour. Yet whilst a major framework for health promotion, health behavioural 
models have not widely been used to explain relationships between attitudes and 
behaviour with regards to healthcare practices (Jenner, 2002; Creedon, 2006).
One study by Hanna et al (2009) evaluated the association between different 
psychological variables and 76 nurses self-reported hand hygiene compliance via 
a questionnaire. Nurses’ perceived importance of hand washing (p<0.001), 
perceived risk to self (p<0.001) and perceived risk to others (p=0.001) correlated 
significantly with self-reported hand hygiene. It was suggested that nurses’ 
perceptions of whether their workplace was conducive to conducting hand hygiene 
was related to whether infection prevention training had been received together 
with increased workload. Also, nurses’ perceived importance of hand hygiene was 
directly related to their beliefs regarding the transmission of infections. Hanna et al 
(2009) concluded that nurses’ perception of importance, perception of workplace 
support, occupational stress and perception of risk are intrinsic factors in their 
behaviour with regards to hand hygiene. However, in contrast Creedon (2006) 
applied the Precede-Proceed health education theory to hand hygiene and 
reported that application was increased, yet no follow up was reported to ascertain 
whether this was sustained which perhaps limits the contribution of this study.
Whitby et al (2006) used the theory of planned behaviour to determine factors that 
affected nurses’ hand hygiene behaviour. The authors noted two distinct
behavioural practices, inherent hand washing when hands were visibly dirty or 
after high risk contact such as emptying a catheter bag, and elective hand washing 
after low risk contact with patients such as taking a blood pressure. Inherent 
behaviour was significantly affected by nurses’ beliefs in the benefit of the activity, 
attitudes and peer pressure from senior colleagues or role models. Whitby et al 
(2006) reported that facilitation of compliance is highly dependent on altering 
behavioural perceptions, without which sustained compliance will not be achieved.
A further study suggested that nurses have to risk assess their hand hygiene 
practice as the choice of hand hygiene method after each activity is based upon 
the nurses judgement (Lee et al, 2008). If this assessment is made intuitively 
rather than rationally or is based on attitude or belief, the incorrect decision could 
be made, resulting in a reduction in compliance to hand hygiene. Furthermore it is 
perhaps unclear whether the reason for such a decision is due to the nurses’ 
inability to discriminate between correct and incorrect decisions, or whether they 
have not been taught how to effectively make such decisions in the first place. 
Lee et al (2008) therefore recommended that education should include risk 
assessment training. This could assist in changing attitudes and beliefs towards 
hand hygiene as although nurses believe they think rationally, decisions are often 
made under pressure and are often subjective as nurses internalise objective data 
and act upon it in ways that affect their own best interests (Cole, 2008).
This notion was also acknowledged by Pittet et al (1999) who studied hand 
hygiene practices and found that as the need for hand hygiene increased, nursing 
compliance actually decreased. Pittet et al (1999) reported that workload and 
being too busy were the two main perceived reasons for choosing not to comply. 
Another reason for poor compliance is that ritualistic practice prevails (Seto, 1995), 
particularly amongst medical staff where junior staff are more likely to follow 
incorrect practice set by their role models (Stein et al, 2003). An additional 
concern is that nurses believe their compliance is better than it actually is when 
observed, audited and quantified (Cole, 2008). Attitudes and beliefs can therefore 
make an important contribution to informed decisions. Initiatives to change 
attitudes and behaviour in order to improve infection prevention compliance 
include altering the emphasis and rewarding good practice (Bissett, 2002), 
education surrounding informed decision making (Lee et al, 2008) and good role
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models and leadership (Stein et al, 2003; Howard et al, 2009). It could therefore 
be suggested that whilst measures that comprise good infection prevention 
practice are not complicated, in the clinical setting the commitment to conduct 
such measures is perhaps lacking (Cole, 2008). The application of health 
behavioural models to change nurses’ behaviour may therefore positively affect 
knowledge that is then effectively translated into more permanent application of 
infection prevention practices by influencing change in attitudes, beliefs and self- 
efficacy of nurses (Lee et al, 2008).
The findings of this thesis may contribute towards understanding how nurses’ 
attitudes affect behaviour with regards to infection prevention practices by using 
health behavioural theory that seeks to explain the relationship between attitude 
and behaviour. The theory of planned behaviour (Ajzen, 1985) is derived from 
social psychology, particularly the theory of reasoned action, which uses the 
notion that people make decisions about their behaviour based on reasonable 
consideration of the evidence available regarding the behaviour (Sarafino, 2008). 
The model illustrates three factors that together affect intentions, and that 
intentions then influence actual behaviour (Forshaw, 2002). The three factors that 
influence behavioural intentions directly or indirectly are the attitude towards the 
behaviour, subjective norms and perceived behavioural control (Figure 6.2).
Figure 6.2: The theory of planned behaviour (Azjen, 1985)
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Whilst a major framework for health promotion, models such as the theory of 
planned behaviour have not widely been used to explain relationships between 
attitudes and behaviour with regards to healthcare practices such as infection 
prevention (Jenner, 2002; Creedon, 2006). Yet utilisation of health behavioural 
theory may provide an insight into how attitudes, social norms, and external 
factors can affect infection prevention behaviour, and therefore how behaviour can 
be changed (Whitby et al, 2006). The theory of planned behaviour can be applied 
to reinforce the findings of this thesis, that enhancing education is one such factor 
that is central to improving infection prevention behaviour and therefore practice.
With regards to the attitude towards the behaviour, findings from the questionnaire 
survey suggest that nurses do not feel confident in their understanding of how to 
effectively care for a patient with either MRSA or C. difficile, which is supported by 
the interviews conducted with pre- and post-registration nurses which revealed 
that attending current training or education did not help to improve such feelings. 
Additionally, the infection prevention nurse educators exhibited a frustrated 
attitude towards the teaching methods they felt compelled to use in order to train 
large audiences. The attitudes conveyed towards infection prevention practice 
therefore encapsulate a scarcity of knowledge or education as a factor that affects 
nurses’ behaviour as they are not acquiring the necessary knowledge and skills to 
enable informed changes to practice.
Subjective norms were identified that may influence nurses’ behaviour with 
regards to infection prevention practices. Findings from the questionnaire survey 
suggest that nurses with more experience have a better application of infection 
prevention practices or behaviour than those with less experience, and that 
although the supporting rationale is generally poorly understood, behaviours 
surrounding hand hygiene and use of gloves is good. This suggests that there is a 
socially determined norm or expectation with regards to performing hand hygiene 
and using glove when required in the clinical setting even though, particularly for 
more junior nurses, the knowledge that underpins such behaviour is lacking. 
Furthermore, when education was provided through clinical skills training in the 
practice setting, it could be suggested that a social pressure was created to 
conduct clinical skills in a certain way, which enhanced compliance or good
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behaviour for other key infection prevention clinical skills for a sustained period of 
time.
The last factor that affects an intended behaviour is the perceived behavioural 
control, or the belief that one can carry out the planned behaviour, has the 
necessary skills and abilities to do so and that any potential external barriers can 
be overcome (Sarafino, 2008). Findings from the interviews with post-registration 
nurses identified that nurses did not believe they had the required knowledge and 
skills to conduct infection prevention practice effectively and felt that attending 
education sessions where they could practise skills and demonstrate competence 
would facilitate changes in behaviour. This was supported by findings from the 
questionnaire survey where nurses reported a lack of confidence in their 
understanding of key infection prevention practices, particularly with regards to 
caring for patients with HCAIs.
However, a criticism of the theory of planned behaviour is that it does not account 
for emotional variables such as mood or anxiety (Forshaw, 2002). Yet it could be 
argued that emotions would inform both an attitude towards a behaviour and the 
perceived behavioural control so can be effectively accounted for within the model. 
For some infection prevention practices such as hand hygiene and use of gloves, 
subjective norms seem to have contributed towards compliant behaviour 
becoming embedded. Whitby et al (2006) also found that hand hygiene behaviour 
is significantly affected by peer pressure from senior colleagues. Other studies 
have suggested that changing attitude will improve behaviour and therefore 
sustain further compliance to infection prevention practices (Parker, 2000; Lee et 
al, 2008). It has also been argued that attitudes are a key factor for motivating 
staff to improve infection prevention behaviour (Jenner, 2002) and that both 
compliance and attitudes towards effective practice can be increased following 
education (Creedon, 2006). The theory of planned behaviour as applied to the 
findings of this study therefore provides theoretical reinforcement to the notion that 
improving education effectively is a fundamental factor to improving attitudes and 
perceived behaviour controls that may then enhance nurses practice when caring
for patients with infections.
Furthermore it might be suggested that it is not acceptable to have good practice 
but poor knowledge of such skills as hand hygiene and use of gloves. Whilst
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nurses may practice such skills correctly in a routine circumstance, the application 
of such practices or problem solving in a novel situation may require a sound 
knowledge base. It is therefore recognised that interactive education that fosters 
critical thinking and a questioning approach is essential to facilitate the 
development of positive attitudes to change towards infection prevention practice 
(Billings, 2010). A key goal of infection prevention education should surely be to 
motivate nurses to change behaviour to improve compliance to practice (Cole, 
2006). The understanding of nurses’ behaviour that the model of planned 
behaviour provides can therefore be used to shape effective teaching methods 
that may achieve such behavioural changes and effectively improve compliance to
infection prevention practices.
6.6 Recommendations for further research
Findings from all three studies also suggest that attitude can impact on behaviours 
when conducting key infection prevention skills. Further exploration of the role 
that health behavioural theory can play on improving knowledge and application to 
practice may provide more permanent adherence to infection prevention practices 
by influencing change in attitudes, beliefs and self-efficacy of nurses (Lee et al, 
2008). Education has been identified as one fundamental factor that can enhance 
attitudes and therefore the ability to perform key skills correctly. However, 
research into other factors that motivate nurses to change their behaviour or 
practice is required if application of good practice is to be achieved and sustained 
without input from educational roles such as clinical skills trainers. A greater 
understanding of such motivators of change may therefore inform the 
enhancement of knowledge, application and compliant behaviours further.
The research reported here allows the conclusion to be drawn that the clinical 
setting is the most conducive learning environment for infection prevention 
training. Suggested recommendations for further research therefore include 
providing a greater understanding of how the clinical environment can best be 
utilised to conduct effective infection prevention training as this would be valuable 
for infection prevention nurse educators endeavouring to enhance such education. 
Lastly further insight into the role that innovative teaching methods such as 
storytelling can have on enhancing infection prevention mandatory training may
enable infection prevention trainers to deliver training that is more interactive and 
engaging, the learning from which may then be transferred into compliant practice.
6.7 Conclusion
The findings from this thesis have contributed towards understanding how 
knowledge and application of infection prevention practices can be enhanced 
through improving education. The introduction of clinical skills training in the 
practice environment effectively sustained an improved compliance to practice 
with regards to key infection prevention skills, suggesting that improvements to 
current education are required and that a clinical learning environment may be 
more conducive than the classroom.
Further findings provide an insight into specific elements of infection prevention 
practices that are well understood and performed and those that are not. 
Knowledge of HCAI is limited and is reflected by poor practice whilst poor 
theoretical understanding of hand hygiene and use of PPE is not. Therefore, 
focusing infection prevention education on care of patients with specific infections, 
such as MRSA and C. difficile, rather than on individual standard precautions may 
more effectively increase knowledge and therefore application of infection 
prevention practices related to reducing these HCAI. This is timely as the new 
Standards for Pre-registration Nursing Education (NMC, 2010) have continued to 
require a focus on infection prevention as an essential skills cluster throughout the 
pre-registration curriculum which emphasises the importance of effective infection 
prevention education to underpin good practice.
Findings have also highlighted that infection prevention nurse educators need to 
explore more innovative approaches to learning, which better suit the needs of 
individual learners in order to motivate nurses to improve their fitness to practice, 
as good quality education is more likely to contribute towards compliant nurses 
and therefore improve practice (Cole, 2008). The results of the studies conducted 
in this thesis therefore have implications for both pre- and post-registration 
infection prevention education as they suggest that current education could be 
improved. A more clinical focus is required that incorporates visual resources and 
problem-based scenarios from practice. This may then effectively enhance 
understanding and competence of infection prevention skills. The findings that
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have emerged from this research collectively (Figure 6.1) can inform infection 
prevention nurse educators to improve education on this topic that will enhance 
learning and may consequently improve compliance to practice.
Although currently a main motivator for nurses to attend infection prevention 
training is because it is a mandatory requirement (DH, 2010a), does not mean that 
they should not acquire new knowledge or skills whilst attending such education, 
or not be motivated to apply the learning outcomes to practice. Yet current 
approaches to infection prevention education have generally failed to deliver the 
improvements to practice that are required to reduce the risk of infection to 
patients further (Ward, 2011). By changing the way that infection prevention 
education is delivered for nurses and the environment within which it is conducted 
may effectively improve such education by facilitating more effective interaction, 
engagement, transference of theory into practice and demonstration of 
competence. Outcomes of such education could consequently include enhanced 
infection prevention knowledge and skills, increased application of such 
knowledge to practice and therefore enhanced care delivery and patient safety 
outcomes in terms of a reduced risk of HCAI.
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Figure l.lll: Saving Lives (DH, 2007) peripheral intravenous cannula care audit tool
Figure I.IV: Saving Lives (DH, 2007) urinary catheter insertion audit tool
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Yours Sincerely
\  \ ! C/sTj ~
Pat Wadsworth
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Questionnaire participant information sheet
Study title . .. , . .
An investigation of nurses’ knowledge and application of infection prevention and control
practices.
Invitation paragraph B .. . .
You are invited to take part in a research study. Before you decide to participate
you need to understand why the research is being conducted and what it would
involve for you. Please take time to read the following information carefully, talk to
others about it if you wish. Please ask if there is anything that is not clear or if you
would like more information. Take time to decide whether or not you wish to take
part.
What is the purpose of this study?
The purpose of this study is to investigate nurses’ knowledge and application of infection 
prevention and control practices, to ascertain whether infection prevention and control 
training and management of healthcare associated infections could be improved.
Why have I been invited?
You have been invited to complete the enclosed questionnaire and return it in the 
envelope provided because you are a student nurse or registered nurse, 1000 pre- and 
post-registration nurses have been invited to return the questionnaire in total.
Do I have to take part?
Taking part is completely voluntary and will not affect your employment in any way.
What will happen to me if I take part and what will I have to do?
You will complete the enclosed questionnaire about infection prevention and control, 
which should take approximately 20 minutes to complete. By returning the questionnaire 
you will agree to take part, the questionnaire is anonymous and therefore cannot be 
withdrawn once you have returned it.
What are the potential risks, benefits and expenses?
All research in the NHS is looked at by an independent group called the National 
Research Ethics Service, to protect your safety, rights, well-being and dignity. The study 
has been reviewed and given a favourable opinion by them. There will be no expenses 
paid and no risks in taking part. No special arrangements are in place for potential
compensation.
Will my taking part in the study be kept confidential?
Yes, ethical and legal practice will be followed and all information about you will be 
handled in confidence. Your name will not be documented on the questionnaire so you 
cannot be recognised. I will lock data away securely, no one else will have access to it 
and it will be destroyed two years after submission of the thesis. The results of the study 
will be published in a PhD thesis in 2011, journal articles and conferences, but you will not
be identified at all.
What if there is a problem?
If you have any concerns about any aspect of the study, please contact me via the 
following and I will do my best to answer your questions: Email 
holly brouqhton@hotmail.co.uk Tel: 01604 545785. If appropriate you may contact my 
supervisor via the university. Thank you for your time, Holly Broughton.
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Infection prevention and control questionnaire
Please answer the following questions. Your answers will be strictly confidential. If you 
have any queries please contact holly brouqhton@hotmail.co.uk.
Site 1
SECTION 1: Please tick any boxes that may apply.
1 Years NHS service pre-registration: 2 □
post-registration: 1-5Q  6-1O Q  11-15 □  6-20 Q  20+O
2
3
4
5
6
7
8
9
Band (if post-registration): 5 □  6D
When were you last taught about infection prevention and control?
0-1 year ago □  1-2 years ago □  2-3 years ago □  3-5 years ago
□  5-10 years ago □  10+years □  Never □
How were you last taught about infection prevention and control?
In a lecture □  Ward-based study session □  Working on a ward □
Infection control session Q  Infection control study day Q  No teaching before O
Is there enough emphasis on infection prevention and control teaching in 
your hospital? Y esQ  No □
Do you think you were taught good hand hygiene before your first 
placement/post?
Yes adequate theory □  
No adequate theory □
Yes adequate practice 
No adequate practice
Which areas of infection prevention & control are you confident you 
understand?
When to wash hands □  How to dispose of waste □
When to wear PPE □  Care of a patient with MRSA □
Isolation nursing □  Care of a patient with C.difficile □
When washing with soap, how long should hands be rubbed for?
0-9 seconds □  10-15 seconds □  16-20 seconds □
How should you wash your hands?
After patient contact
Before patient contact
On leaving a ward
When hands are visibly dirty
After contact with a patient with MRSA
After contact with a patient with C. difficile
Soap &water
□
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Which part of the hands are most frequently missed when washing hands?
f . . .. I ____ P o r o  \/
Fingernails 
Between fingers 
Palms of hands 
Around the thumb 
Backs of hands
Most frequently
□□□□□
Less frequently
□□□□□
Always Doesn’t matter NeverWhen do you wear gloves?
Taking blood 
Making beds 
Administering IV fluids 
Nursing a patient with MRSA 
Emptying a catheter bag 
Drug round
What constitutes a needlestick injury?
Percutaneous exposure to contaminated needles CH
Percutaneous exposure to any contaminated sharp object O  
Any exposure to bodily fluids (blood/excretions/secretions) Q  
Any exposure to a healthcare associated infection □
How is MRSA spread?
By air and some direct contact Q  Mainly via direct contact Q  Mainly via air Q
SECTION 2: please answer the following questions honestly and tick 1 box 
per question.
Mr Ives was admitted to the ward last week and is MRSA positive Today you are 
caring for him.
What precautions do you take to prevent the spread of infection when 
nursing Mr Ives?
Wear gloves, no apron, wash hands carefully 
Wear gloves, an apron, wash hands carefully 
Wear an apron, gloves, no need to wash hands 
Wear an apron, no gloves, wash hands carefully
If you have worn gloves for a procedure do you:
Always wash your hands 
Not need to wash your hands 
Wash your hands to give additional protection 
Depending on the procedure wash your hands
Do you place Mr Ives’ linen in:
A red bag kept inside his room 
A white bag kept inside his room 
A red bag and dispose of it immediately 
A white bag and dispose of it immediately
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Before emptying Mr Ives’ urinary catheter do you:
Wear an apron, gloves, no need to wash hands 
Wear gloves, and apron and wash hands carefully 
Wear gloves, no apron and wash hands carefully 
Wear an apron, no gloves and wash hands carefully
Mr Ives develops C. difficile. What action do you take?
Isolate him and review his antibiotics 
Isolate him, stop antibiotics and keep a stool chart 
Nurse him in the bay, review antibiotics and increase cleaning
Don’t know
Mr Ives has finished 5 days of MRSA decolonisation. What action do you
take?
Don’t know
Stop the MRSA care plan
Rescreen him swabbing his nose, throat and groin 
Wait two days then rescreen him swabbing his nose and groin
When administering Mr Ives’ blood transfusion do you:
Wear gloves 
Wash your hands
Wash your hands, wear gloves and wear a gown 
Wash your hands, wear gloves and wear an apron
You accidentally spill some blood on the floor.
Clean it with Chlorclean 
Clean it with detergent wipes 
Clean it with HazTabs 
Don’t know
What action do you take?
□□□□
You give Mr Ives an IM (intramuscular) injection. What do you then do with 
the needle?
Recap it and place in a sharps bin at once □
Not recap it and place in a sharps bin at once □
Recap it and carry to a sharps bin on a cardboard tray EH
Not recap it and carry to a sharps bin on a cardboard tray EH
When administering the injection you sustain a needlestick injury. What do 
you do?
Don’t know □
Report to Occupational Health and wash hands with Hibiscrub □
Encourage bleeding, wash it, cover, report to Occupational Health □
Report to Occupational Health, encourage bleeding and cover it □
Thank you for your time.
Version 2, April 2008
228
Appendix X: National Research Ethic Service letter
of approval of minor amendments
03 March 2011
Dear Miss Broughton,
Study title: An investigation of nurses' knowledge and application of
infection control practices 
REC reference: 08/H0402/58
Amendment date: 02 March 2011
Thank you for your letter of 02 March 2011, notifying the Committee of the above 
amendment.
The Committee does not consider this to be a “substantial amendment” as defined in the 
Standard Operating Procedures for Research Ethics Committees. The amendment does 
not therefore require an ethical opinion from the Committee and may be implemented 
immediately, provided that it does not affect the approval for the research given by the 
R&D office for the relevant NHS care organisation.
Documents received
The documents received were as follows:
Document Version Date
Notification of a Minor Amendment • 02 March 2011
Statement of compliance
The Committee is constituted in accordance with the Governance Arrangements for 
Research Ethics Committees (July 2001) and complies fully with the Standard Operating 
Procedures for Research Ethics Committees in the UK.
0 8 /H 0 4 0 2 /5 8 : P le a s e  q u o te  th is  n u m b e r  on  all
c o rre s p o n d e n c e
Yours sincerely 
Miss Catherine Dixon
Assistant Committee Co-ordinator
Appendix XI: Interview participant information
sheet
Interview participant information sheet
An investigation of nurses’ knowledge and application of infection prevention and control 
practices.
Invitation paragraph
You are invited to take part in a research study. Before you decide to partake you 
need to understand why the research is being conducted and what it would involve 
for you. Please take time to read the following information carefully, talk to others 
about it if you wish. Part 1 tells you the purpose of the study and what will happen 
if you take part. Part 2 provides more detailed information about the conduct of the 
study. Please ask if there is anything that is not clear or if you would like more 
information. Take time to decide whether or not you wish to take part.
Parti
What is the purpose of this study? .
The purpose of this study is to investigate nurses’ knowledge and application of infection
prevention and control practices, to ascertain whether infection prevention and control
training and management of healthcare associated infections could be improved. This
part of the study aims to explore nurses’ experiences of infection prevention and control
training.
Why have I been invited?
You have been invited because you have either taught at or attended an infection 
prevention and control study session or lecture in the last two months that I have 
conveniently sampled. 17 pre- and post-registration nurses have been invited in total.
Do I have to take part?
Taking part is completely voluntary. I described the study to you at the end of an infection 
prevention and control session and gave you this sheet to read further. I will then ask you 
if you would like to participate and ask you to sign a consent form to show you have 
agreed to take part, but you are free to withdraw at any time without giving a reason. This
will not affect your employment in any way.
What will happen to me if I take part and what will I have to do?
You will be expected to attend one 30-45 minute interview with me to describe your 
experience of either teaching or attending an infection prevention and control session or 
lecture. The interview will be audio-taped and a summary of the interview checked with 
you after the interview so you can confirm and/or correct the interpretation.
Will mv taking part in the study be kept confidential?
Yes, ethical and legal practice will be followed and all information about you 
handled in confidence. The details are included in Part 2.
will be
What are the potential risks, benefits and expenses?
There will be no expenses paid and there will be no risks in taking part. Please note that 
any specific incidents of poor practice revealed will have to be reported to the relevant line 
manager. No special arrangements are in place for compensation.
What if there is a problem?
Any complaint about the way you have been dealt 
addressed; detailed information on this is given in Part 2.
with during this study will be
If the information in Part 1 has interested you and you are 
considering participation, please read the additional 
information in Part 2 before making any decisions.
Part 2
What will happen if I don’t want to carry on with the study? ,
If you withdraw from the study and data collected from you will be destroyed and not used.
Will mv taking part in the study be kept confidential?
All information that is collected about you during the interview will be kept stricfly 
confidential. Direct quotes and audio-taping will be used but your name will not be 
documented in the interview transcripts but replaced with a pseudonym so you cannot be 
recognised. I will lock data away securely, no one else will have access to it and it will be
destroyed two years after submission of the thesis.
What will happen to the results of this research study? ...........
The results of the study will be published in a PhD thesis in 2011, which will be available 
in the University of Northampton library. Data may also be used in journal articles and
conferences, but you will not be identified in any publications.
Who has reviewed to study?
All research in the NHS is looked at by an independent group called the National 
Research Ethics Service, to protect your safety, rights, well-being and dignity. The study 
has been reviewed and given a favourable opinion by them.
What if there is a problem?
You will be able to keep this information sheet and also given a signed consent form to 
keep. If you have a concern or complaint about any aspect of the study, please contact 
me and I will do my best to answer your questions: Email holly broughton@hotmail.co.uk 
Tel: 01604 545785. If appropriate you may contact my supervisor Carol Phillips via the
university.
Thank you for your time.
Holly Broughton.
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Interview consent form
An investigation of nurses’ knowledge and application of infection prevention and 
control practices.
Researcher: Holly Broughton Please initial box.
1. I confirm that I have read and understood the participant information —
sheet dated August 2008 (Version 3) for the above study. I have __
had the opportunity to consider the information, ask questions, and
have had these answered satisfactorily.
2. I understand that my participation is voluntary and that I am free to 
withdraw at any time without giving any reason, and without my —  
legal rights being affected.
3. I understand that the data collected from this study will be published
as a PhD thesis but my name will not be used and I will not be —
recognised in any way.
4. I give my permission for the interview to be audio-taped. —
5. I give my permission for direct quotes to be used in the thesis.
6. I agree to take part in the above study.
Name of participant Date Signature
Name of researcher Date Signature
taking consent
One consent form will be given to the participant, one to the researcher to file.
Version 3, August 2008.
Appendix XIII: Interview schedules
Interview schedules
Interview schedule for trainers of infection prevention and control
1. How long have you been in nursing?
2. How long have you been teaching infection prevention and control
3. What infection prevention and control training have you had?
4. Can you tell me about the last infection prevention and control teaching
session you taught?
5. Was this typical of the infection prevention and control sessions you usually 
teach?
If YES to question 5:
6. When you teach infection prevention and control, what factors do you feel 
facilitate learning?
7. When you teach these sessions, what barriers to learning do you think 
there are?
8. Thinking about the nature of the environment when you teach infection 
prevention and control sessions, how might it impact on a participant s
ability to learn?
9. When you teach infection prevention and control, what teaching methods 
do you use?
10. How do you feel the teaching methods you use might affect the participants 
learning?
11. Have these teaching methods changed since you first began delivering 
infection control training?
12. Do you think infection prevention and control teaching could be improved?
13. How is it different teaching student nurses compared to qualified nurses?
If NO to question 5:
6. Why was it different to a typical infection prevention and control teaching 
session?
7. In this particular infection prevention and control session, what factors did 
you feel facilitated learning?
8. In this particular infection prevention and control session, what barriers to 
learning do you think there were?
9. Thinking about the nature of the environment where you taught this last 
session, how might it have impacted on a participant’s ability to learn?
10. When you teach infection prevention and control, what teaching methods 
do you use?
11. How do you feel the teaching methods you used to deliver this last session 
might have affected the participants’ learning?
12. Have these teaching methods changed since you first began delivering
infection control training?
13. Do you think that the teaching in this session could be improved in any 
way?
14. How is it different teaching student nurses compared to qualified nurses?
Version 4, April 2008
Interview schedule for pre- and post-registration nurses that
attended infection prevention and control training
What clinical area do you work in?
How long have you been in nursing?
What infection prevention and control training have you had during you 
career?
Can you tell me about the last infection prevention and control teaching 
session you attended?
In this particular infection prevention and control session, what factors did 
you feel facilitated learning?
In this particular infection prevention and control session, what barriers to 
learning do you think there were?
Thinking about the nature of the environment where you attended this last 
infection prevention and control session, how might it have impacted on 
your ability to learn?
In this infection prevention and control session, what teaching methods 
were used?
How did the teaching methods compare to the teaching methods used in
previous infection prevention and control sessions?
10. Do you think that there could be any improvements to the teaching of this
infection prevention and control session?
Version 4, April 2008
238
Appendix XIV: Significant statement extraction
from interview transcripts
Significant statements extracted from interview transcripts of 
infection prevention and control nurse trainer Rachel
Interview transcription Significant statements
Rachel
I qualified in 1982 so have been in nursing for 28 
years and came into infection control in 2002, nine 
years ago. I completed the Infection Control in 
Clinical Practice course in 2003 and in 2005-06 
completed the bachelor with specialist nurse 
practitioner qualification in infection control.
taught on the preceptor course to newly qualified 
nurses and midwives. This was a classroom based aassroom based session 
session that involved teaching them about aseptic 
technique, isolation nursing, current paperwork, care 
plans for cannulas and catheters and KIP.
I regularly teach on the preceptor course. I also 
teach on the monthly trust induction where I have 40 
minutes to teach basic infection control including 
standard precautions to all healthcare staff and a 
further 50 minutes with just clinical staff to teach 
them the clinical aspects, aseptic technique, isolation 
nursing, cannula and catheter care plans and so on.
I also teach on the annual refresher two or three 
times a month for 30 minutes to update clinical and 
non-clinical staff on their infection control.
Something that you will be interested in is that I am 
working with infection control lead nurses from 
different regions to look at what everybody teaches 
and compile a definitive list of topics that must be 
included. The aim of this is to standardise infection 
control training nationally so that key aspects are 
included in every trust, this will raise the quality of 
training, standardise it and help to embed key 
elements such as including The Hygiene Code, 
standard precautions and so on.
The environment is really important, we use the 
lecture theatre a lot where the seats are comfortable
am working to... standardise 
infection control training 
nationally... this will raise the 
quality of training... and help 
to embed key elements
The environment is really 
important... lecture theatre 
seats are comfortable and the 
temperature regulated, to 
make it a comfortable 
learning environment, but it
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and the temperature can be regulated to make it 
comfortable learning environment, but it can get too 
full which can be a barrier as you try to make eye 
contact with everybody throughout the session which 
can be difficult with a really large group. The attitude 
of the speaker is important, if you’re having a bad 
day or go in a bit grumpy this can affect the quality of 
the session you deliver as they seem to pick up on it. session... they pick up on it
Also the time of day you teach can affect their 
learning, if it is after lunch when they are tired it can 
be harder to engage with them. Part of the session 
is to demonstrate how all of the measures we have engage with them
can get too full which can be 
a barrier as you try to make 
eye contact with everybody., 
which can be difficult with a 
really large group
The attitude of speaker... can 
affect the quality of the
The time of day can affect 
their learning... when they are 
tired it can be harder to
Show them the bigger 
picture... they are more likely 
to listen and take it away with 
them
implemented have impacted on rates of infections 
and show them the bigger picture, I think that if they 
can see how the new practices, policies and 
products affect infection rates and make it safer for 
patients then they are more likely to listen and take it
away with them.
Having mixed groups of staff I think is the biggest Mixed groups of staff I think is 
barrier. For example the refresher is open to all staff 
so you could be teaching porters, nurses and say 
secretaries all in the same session. This makes it 
challenging as you want to teach at the appropriate 
level for all staff who have attended the session so 
that they can learn something useful from it. But this 
can be difficult as especially with the time constraint 
you really want the clinical staff to be updated on the 
clinical aspects of infection control practice as that 
will have the biggest impact on reducing the risk of 
infection to patients. Our most common feedback 
from the annual refresher is that ‘most of it was not 
relevant to me or my area of work’ but what can you 
do, you don’t want to waste people’s time or teach 
things that they don’t understand or are not relevant 
but you have to include the clinical aspects for the 
clinical staff that are there.
Well, there is the formal environment of the lecture 
theatre and classroom seven for the refresher 
training which is conducive as it is comfortable, 
temperature regulated and there are no interruptions.
I also do some ad hoc teaching to small groups in 
the clinical setting, such as nurses in a staff room on 
a ward. This is good in that you can tailor it to their
the biggest barrier... you want 
to teach at the appropriate 
level for all staff who have 
attended... so that they can 
learn something useful from 
it... but this can be difficult as 
with the time constraint you 
really want the clinical staff to 
be updated on the clinical 
aspects of infection control 
practice as that will have the 
biggest impact on reducing 
the risk of infection to patients
‘Most of it was not relevant to 
my area’
Lecture theatre...classroom 
conducive to learning
ad hoc teaching to small 
groups in the clinical setting, 
tailor it to their specific 
learning requirements much
in
specific learning requirements much easier but we 
usually only have about 20 minutes and there can be 
lots of interruptions from the ward.
I use PowerPoint presentations, practical hand 
hygiene teaching with the glow bugs and I do 
question and answer bit in each session as well. We 
are developing a workbook which will be available on 
the intranet with a quiz at the end so that staff can 
email me the quiz to demonstrate their 
understanding. This would be good for say night 
staff who find it difficult to access the refresher 
sessions during the day, although we have held 
them in the evenings but the attendance levels tend
not to be very good.
use the variety of methods so that those who learn 
in different ways can be part of the session, some 
learn best from numbers, some from the practical 
element and some from the question and answer 
part of the session, so you have to use a range of 
methods to include the whole group.
Yes we used to use overhead projectors! Infection 
control teaching is now more dynamic, there are 
more resources to use, I can show them where 
information is on the trust intranet or play them a 
hand washing video. I did use the CleanYourHands 
campaign video for a while but people complained 
about the music so you can’t win! I think the most 
important thing to remember is that infection control 
affects so many different areas within the trust and 
there is so much new guidance that it is really 
important to update your teaching material regularly 
order to keep the sessions proactive and 
interactive. Because, as infection control nurses we 
see how the results of increased training contributes 
to decreasing rates of infection through enabling us 
to communicate to nurses the new practices in our 
policies, it is definitely beneficial. It is also really 
good for them to see how updating their practice can 
impact on the trusts rates of infections and the bigger 
picture. Also in my team, we all have experience of 
working on the wards and know only too well the 
pressures on the nursing staff out there with regards
easier but... there can be lots 
of interruptions
PowerPoint presentation 
Glow bugs
Question and answer bit 
Workbook and quiz 
Night staff
Variety of methods so that 
those that learn in different 
ways can be part of the 
session... to include the 
whole group
Teaching is now more 
dynamic... more resources
It is really important to update 
your teaching material 
regularly... to keep the 
sessions proactive and 
interactive
Infection control training is... 
definitely beneficial
It is also really good for them 
to see how updating their 
practice can impact on the 
trusts rates of infections and 
the bigger picture
totime, staffing and resources, therefore we are able 
to be realistic when we teach and appreciate their 
comments from the ground level, for example in an 
emergency situation they may not put their gloves 
and aprons on but that is ok as some times 
exceptions have to be made for the immediate safety
of the patient.
Infection control training could be improved by better 
suiting the needs of those that attend, within the 
constraints of the hours that they work. I make no 
apologies when I teach on the refresher training that 
the session will be very clinical but I have to get the 
clinical content across to the nurses and healthcare 
assistants as it is their practice that will most affect 
the reduction of rates of infection and cross-infection. 
Infection control training has to be flexible so that as 
many staff as possible can access it, so by offering 
evening sessions and soon the workbook I hope to 
capture a wider range of staff.
I find that teaching the student nurses at the 
university very strange, it feels too formalised. It is a 
very strange environment for me and I teach them in 
year one before their first placement when they are 
so new that they find it difficult to relate to what I am 
teaching them about what happens in the clinical 
setting as they have no practical experience yet. It 
would be much better to teach them again once they 
have been working on the wards so that they could 
be more reflective and able to apply what they are 
being taught in the classroom to their practice. They 
seem to think that infection control is just hand 
hygiene and MRSA when it is much more than that.
I do tell them that if they ring up they can come and 
spend a day with the infection control team once 
they are on placement and those that do find it really 
enjoyable. By that time they understand nursing a 
bit more, how the wards work and how infection 
control fits into daily practice so they learn a lot out 
from spending the day with us and learning about 
patients with infections, the isolation wards, the 
audits and surveillance that we do and going to the 
lab. It is just a shame that they can’t all benefit from 
learning more about infection control after they have
We all have experience of 
working on the wards... we 
are able to be realistic when 
we teach and appreciate their
comments
Training could be improved 
by better suiting the needs of 
those that attend it...
have to get the clinical 
content across to the nurses 
and HCAs as it is their 
practice that will most affect 
the reduction of rates of 
infection
Training has to be flexible so 
that as many staff as possible 
can access it... I hope to 
capture a wider range of staff
find teaching the student 
nurses at the university very 
strange, it feels too 
formalised... it is a very 
strange environment for me
They find it difficult to relate 
to what I am teaching them 
about... the clinical setting as 
they have no practical 
experience yet... better to 
teach them again once they 
have been... on the wards so 
that they could be more 
reflective and able to apply 
what they are being taught in 
the classroom to their 
practice
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started their placements. It is a shame they can’t all 
benefit from learning more 
about infection control after 
they have started placements
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Appendix XV: Journal Publication ‘Saving Lives 
audits: do they improve infection prevention and
control practice?’
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Abstract
retrospective audit evaluation was conducted to 
determine whether the introduction of two clinical 
skills trainers for four months in a district general 
hospital improved compliance with infection pre­
vention and control practices. Saving Lives (Department 
of Health, 2010) peripheral venous cannula and urinary 
catheter high impact intervention audit data were ana­
lysed for six months before, four months during and six 
months after the clinical skills training was implemented 
for six control wards and seven intervention wards. Find­
ings showed that although the control wards did not 
improve compliance significantly over the study period, 
the intervention wards improved compliance with the 
high impact intervention care bundles studied and that 
this practice was sustained for six months after the clini­
cal skills training. The findings suggest that education 
is required to improve clinical skills surrounding cannu- 
lation and catheterisation, which can then be sustained 
by Saving Lives audits to reduce the risk of infection to 
patients.
Introduction
Saving lives { Department ol Health (OH). 2010} was launched in 2005. 
revised in 200/’ and 2010. and was designed to support National Health 
Service (NHS) organisations to reduce healthcare associated infections 
iHCAl). It provides evidence-based piactice guidance lor key clinical 
procedures where the risk o: infection is reducible, in the (orm of high 
impact intervention (H ll) care bundles (Bo* I )
The Department of Health provides standardised audit tools to 
enable NHS organisations to audit compliance to the Mil care bun­
dles. arid recommends that NHS organisations in England conduct 
these Mil audits icgulsily to embed good practice and continually 
improve compliance Thcicforc if each element of the Hll audits is 
earned out every lime for every patient the risk of infection to patients 
will be reduced fDH. 2010) Most acute NHS trusts conduct these
audits monthly and many use Hll audit results as key pedoimance 
indicators to provide assurance tc the trust board and the primary care 
trust that the nsk of infection is bang addressed and reduced. 
However the effectiveness of conducting monthly Hll audits to 
improve compliance with infection prevention and control practices in 
the clinical setting has not yet been evaluated. Saving Lives iDH 
2010) also advocates that NHS organisations should provide annual 
training on the prevention and control of infection in general to all 
stall. However previous studies nave found that no research iccom- 
mends the most effective way to deliver generic inlection prevention 
and control education (Mann and Wood. 2006: Vaughan cl al. 2006). 
Furthermore current training tends to be formal, short and taught 
didactically by content experts, for large groups of eclectic healthcare 
workers in the hope that enhanced knowledge will pcisuadc staff to 
improve thfir compliance in relation to clinical care (Cole. 2008). 
Other forms of training liavc therefore been developed to improve the 
quality and flexibility of training. Tor example tire Skills Academy for 
Health launched the Core Learning Urn! in 2009 which h3.s an infec­
tion prevention and control e-learning module. This provides an 
assured level of quality of training and increases flexibility and access 
to training. Howevei the content is generic so may not reflect local 
policies oi practices and knowledge can be significantly lessened three 
months alter completion ol e-learning modules (Fa'kih et al. 2006). 
Another alternative is teaching stall the knowledge and skills relevant 
to their practice in the clinical setting. Previous studies have shown 
that waul based teaching sessions overcome staffing pressures 
(Richardson 2001) that more stall arc likely tc attend (Scott ct al. 
2005) and that the training is more effective than classroom teaching 
(Gould and Chamberlain. 997) Although ward based leaching pack 
ages and programmes have been shown to improve compliance with 
infection prevention and controi standard precautions (Hung et al. 
2002: Kilminstcr et al. 2001; Uwakwc. 2000). their has been no pub­
lished research into whether ward-based teaching can improve com­
pliance with the key elements of practices recommended by the Hll 
care bundles to reduce the risk ol infections to patients
24 Jo u rn a l o f In fectio n  Prevention  January 2012 v q l . 13 NO. i
© The Author(s) 2011
Rcpnnts and permission: 
hltp./Vwvvw.sagepuh cro.uk/jomnalsPerrnissions.nav
10. 1177/175717 7411424785
Saving Lives (DH. 2010) High Impact Intervention 
care bundles
A retrospective audit evaluation was u e^d to assess whether the 
implerrentation of a programme ol ward based teaching improvrd 
infection prevention and control practice. Th? research tools were the 
national Saving Lives (DH. 2007) Mil audits for peripheral intravenous 
cannula insertion and ongoing cart and urinary catheter insertion and 
ongoing care, compliance with which was scored as a percentage 
The sample population was a districi general hospital in the United 
Kingdom (U K ) wlicre tire Mil audits were conducted monthly by waid 
managers: 52 wards and departments participated in this audit pro 
cess every month from May 2007 and still continue to do so In 
December 2007 the Infection Prevention and Control Team intro­
duced two clinical skills trainers lor four months to provide ward 
based leaching surrounding the insertion and care of pcnphcral 
cannulse and urinary catheters. The clinical skills trainers had under­
taken formal assessments of competence lor these skills prior to com 
mencement in post They taught nursing staff the policies and 
products relevant to Mil caic bundles, updated their skills, and 
explained the rauonalc that underpins pracbce with regards to these 
Hll invasive devices
The clinical skills trainers were only employed m the medical direc­
torate and therefore the sample size comprised the I3 wards in that 
directorate. Seven wards were randomly selected as the intervention 
group and the clinical skills trainers taught on these wards. Six wards 
comprised the control group as nursing staff on these wards had no 
access to the clinical skills training. Both the control and the interven­
tion groups were of a similar case mix as each group included cmer 
gency. acute and elderly medical wards Monthly Hll audit results for 
peripheral cannula insertion and care and urinary catheter insertion 
and care were analysed retrospectively lor the six months before, the 
four months during and the six months folio-wing tire training to 
ascertain whether the clinical skills training improved compliance with 
these Hll care bundles and therelore improved monthly audit results 
for the intervention gtoup. Consent to access and use ol this data was 
gained from the National Research fthics Service, the Research and 
Development Committee at the hospital and from the Lead Infection 
Prevention and Control Nurse. Data were analysed using SPSS (ver­
sion I4 .0) and significance sel at 0 05
Results
The Hll audit results lor peripheral cannula insertion and ongoing care 
and urinary catheter insertion and ongoing care were analysed lor lire 
six months beloie. the lour months during and the six months after 
the clinical skills trainers were in post The data were normally distrib­
uted except lor urinary catheter insertion data; therefore this data was 
analysed separately using non-parametnr tests. There, wprr no signifi­
cant differences in the data between the control and intervention 
groups before the clinical skills training started for peripheral cannula 
insertion, peripheral cannula ongoing care urinary catheter insertion 
and uiinary catheter ongoing care (p=0.228.0  6I4- 0.073 and 0 184. 
respectively). Mean audit scores for each Hll care bundle before 
during and alter the intervention for both groups are presented in 
Table I.
for pcnphcral cannula insertion, without the clinical skills trainers 
the control group made no significant improvements in audit results 
(/r=O.I53) but did improve in the last six months of the study, from 
64 57% to 82.13%. perhaps as this care bundle became gradually 
embedded The intervention group improved consistently over the 
study period, in particular the scores lor ncrlphcral cannula insertion 
were significantly better, while the clinical skills training was available 
compared with before the training (1^0.009) and increased to 84.57% 
in the six months alter the training. Similarly lor peripheral cannula 
ongoing care, the intervention group made small and consistent 
improvements to compliance throughout the study period, while the 
control group did not improve until the last six months (Table I ).
W ith regards to unnary catheter insertion compliance, the findings 
showed that compliance with this care bundle was good for the inter 
vention group before any intervention (98.82%). which increased to 
100% during and 100% alter the clinical skills training. For the control 
group, compliance was 65.42% before. 100% during and 98 67% 
after the study period, though this improvement was not statistically' 
significant (p=0 135).
For urinary catheter ongoing care results, the intervention group 
scores lor catheter ongoing care increased throughout the study and 
were significantly better after the skills training compared with during 
the training (p=0.04?) The control group results yielded no signifi 
cant improvements (p=0 *68) and decreased after the. study penod 
from 94.06% to 80 60% (Table I ) However, lor both groups the over­
all compliance throughout the study period was much higher for uti 
nary catheterisation and catheter ongoing care than for peripheral 
cannulation and peripheral cannula ongoing care
Discussion
The results of this retrospective audit evaluation olfer some useful 
insight lor practice relating to the effectiveness of both audit and 
ward-based clinical skills training to improve practice 
W ith regards to peripheral intravenous cannulation and ongoing 
care, results suggest that Saving lives audits alone had little effect 
on improving the skills of cannulation and ongoing care during the 
lust pail ol the study, and the implementation of clinical skills train­
ing increased scores lor both these skills, significantly lor cannula 
lion, and these were sustained over the six months after the skills 
training was completed Cannulation and ongoing care scores for 
the control group did increase in the last six months of the study 
period, perhaps because the. cate bundle was gradually becoming 
embedded, o; other contributory factors that were not studied or 
because of the Hawthorne effect. Although direct observation Iras 
historically been perceived to be the best method ol audit and is the 
most commonly used approach it can be subject to both bias and 
the Hawthorne effect (Stein et al. 2003). This could therefore affect 
the result of the Saving Lives audits as they were completed under 
direct observation of practice by the ward managers Therefore tire 
concept ol sell audit must be considered as a factor that may have
Central venous catheter insertion
Central venous catheter ongoing care
Peripheral intravenous cannula insertion
Peripheral intravenous cannula ongoing care
Renal haemodialysis insertion
Renal liacmodialysis ongoing care
Prevention of surgical site infection pre-operative
Prevention ol surgical site infection intra-operative
Prevention of surgical Site infection post operative
Ventilated associated pneumonia
Urinary catheter care insertion
Urinary catheter care ongoing
Clostridium difficile
Cleaning and decontamination
Chronic wounds care actions
Chronic wounds management
Enteral feeding
Methods
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Peripheral intravenous cannula 
ongoing care
Peripheral intravenous cannula
insertion
Control group Intervention
group
Control group Intervention
group
Mean audit scores before skills training on intervention wards (% ) 
Mean audit scores during skills training on intervention wards (% ) 
Mean audit scores after skills training on intervention wards (% )
Urinary catheter ongoing careUrinary catheter insertion
Control group Intervention
group
Control group Intervention
group
Mean audit scores before skills training on intervention wards (% ) 
Mean audit scores during skills training on intervention wards (% ) 
Mean audit scores after skills training on intervention w aids (% )
p < 0.05 repealed measures AN OVA
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Table 1. Peripheral Intravenous cannula Insertion, peripheral Intravenous cannula ongoing care, urinary catheter Insertion and 
urinary catheter ongoing care mean audit scores . ' • ' - ■ ■ ..
affected the audit results. Yet it could he suggested that if either 
group were affected by either the Hawthorne effect or any self audit 
bias, then the compliance scores (o the care bundles would have 
been significantly higher than they actually were.
The Department ol Health (2007) intended Saving lives audits to he 
used to identify small changes oi improvements to practice to be 
implemented each month. so that when re-audited the following 
month, compliance improves until i00% is achieved and sustained. 
Therefore, regardless of access to ward-based training, by the design 
of the Saving lo ts  programme, it could be suggested that 100% com 
pliancc should have been achieved by all wards in the study after 16 
months of implementation However, a recent study that completed 
Infection Control Nurses Association audits over a four year period 
resulted in the facilitation of improvement of compliance from 88% to 
93% (Miilward ct al. 20I0). suggesting that 100% compliance may 
not be achievable in a 16 month timeframe, Themfore. lor tins study 
it could be suggested that either the Saving lo ts  audits were not 
effective at eliminating poor practice or that monthly audit results 
were not interpreted and acted upon in a timely manner. Although the 
Saving lives audits provided useful data for the ward mangers regard 
ing compliance with the care bundles on their waids. Ibis information 
is only worthwhile if they can then translate it into actions required 
for their ward and then implement relevant interventions in a .'datively 
shoit period of lime There is also a cost implication to the use of the 
audit tools, for example, assuming Ihrec hours per month of a ward 
manager (or the 52 departments for tfie hospital in this study equals 
approximately f?  4k per month or t28.7k per annum, which could 
perhaps have been belter utilised, lor example to provide lutlher clini­
cal skills training
W ith rcgaids to urinary catheterisation scores, findings suggest that 
although the intervention gioup had high scores before the clinical 
skills training they achieved 100% with further training and this was 
sustained after the training ceased The control group also mainlained 
good scores, suggesting that nurses urinary catheterisation skills were 
consistently compliant for both groups. Similarly, scores for urinary 
catheter ongo ng care remained high for both gioups throughout 
the study period, particularly when compared with the cannula inser­
tion and ongoing care scores. This could be because initial per phcral
intravenous ca.nnulation training is no! sufficient, while mihal urinary 
catheterisation training is adequate for example, locally calhelerisa 
lion is taught as a pre-registration skill by clinical skill educators, while 
cannulation is taught post -registration by irprcscntalivcs from private 
companies. Such training provided for cartnulation may not include 
local policies, products and care plans, while lire training for catheter­
isation does, suggesting a need to improve training surrounding can- 
nulauon This finding is echoed in the literature sunounding infection 
prevention knowledge, application and compliance, which has identi 
fieri a need for increased infection prevention education (Stem ct al. 
2003: Trigg et al. 2008 Wu et al, 2006). improvements to current 
infection prevention education (Mann and Wood. 2006. Vaughan 
ft  al. 2006) and the causes for current limited knowledge to be estab­
lished (Trim et al. 2003).
Alternatively, the reduced compliance with cannulalion and care ol 
cannular. could also be attributed to the concept that over time staff 
forget or fail to apply the correct techniques to practice Some research 
into poor compliance to practice suggest that this may be because 
ritualistic practices can prevail (Haas and Larson. 2007) and that 
nurses may believe llieir compliance is lnMier than it actually is when 
observed. audited and quantified (Cole. ?0DS). Although lack of suf 
ficient education could therefore provide a simple rationale for poor 
compliance with cannulanon and cannula caie. it may also be sug­
gested that infection pievention and control compliance is far more 
complex, with determinants such as altitudes, beliefs, habits and 
organisational culline affecting bchawoui and therclore practice 
(Cole, 200S: Hanna et al. 2009 Whitby ct al. 2006). It could therefore 
lie inferred that a change in attitude and behaviour is requued if com­
pliance with infection prevention and control practice is to be sus­
tained without input horn such stall as clinical skills trainers (Parker. 
2000) .
To ronclude. the findings of this study suggest that, given the high 
emphasis currently placed on infection prevention and control in 
hcallhcare sellings, key skills such as peripheral intravenous cannula 
insertion and care of canmilae should be an inherent part of practice 
but seem not to be unless reinforced by further training and audit. 
Therefore either attitude towards infection prevention and control 
must be changed oi else there is a necessity lor such educational
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roles as clinical skills trainers to regularly update nurses clinical skills 
in order to improve compliance with key infection prevention and 
control procedures. Furthennorc for this sample population, with the 
exception o1' cathciensa'ion. Saving Lives audits did not achieve 
100% compliance consistently lor cither group and therefore did not 
successfully eliminate poor practice or significantly minimise the risk 
of infection to patients which is wh3l the tools arc designed to do 
Theicfoie training for ward managers surrounding audit results inter­
pretation action planning may also be beneficial in order to develop 
the usefulness of the Saving lives audits. Although practice is 
increasingly becoming more audit led and governance focused in 
order to drive improvements in practice measures such as supporting
Parker Lj (2000) Importance of handwashing in the prevention of cross- 
infeetton. Wr'fish Journal of Nursing 8( I I ); I -8
Richardson J (2001) Post-operative epidural analgesia: introducing 
evidence-based guidelines through an education and assessment 
process. Journal of Clinical Nursing to 238-45
Scott AA. HuglicsJ. Hall D (2005) Views and understanding of senior 
nursing staff in relation to infection control. British Journal of Injee 
lion Control 6(2) 23-6.
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ers' knowledge of MRSA against current infection contra! standards. 
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TrimJC. Adams D. EllioUTSJ. (2003) Healthcare workers knowledge of 
inoculation injuries and glove use. British Journal o j Nursing 12(4): 
215-21.
Uwakwc C. (2000) Systcmizcd HfV/AIDS education lor student nurses 
at the University of Ibadan. Nigeria impact on knowledge, attitudes 
and compliance with universal precautions Journal o j Advanced 
Nursing 32:416-24.
Vaughan N . Randle J. Adams G. (2006) Infection cbntrol links profes­
sionals' knowledge of Clostridium difficile British journal of injection 
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nurses in the clinical environment through clinical skills education 
and effective audit action planning may successfully contribute to 
improvements in audit resuts. with the overall outcome ol reducing 
infect ion rales, increasing the quality ol patient cate and meeting the 
Saving Lives objcchvcs
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Abstract
a he purpose of this study was to evaluate nurses knowledge of infection prevention procedures, the degree to which they were applied correctly, and 
whether length of service affected either knowledge or 
application. Nurses with over five years of experience 
had significantly increased understanding of infection 
prevention {p = 0.009) and significantly increased appli­
cation ot knowledge to practice (p=0.001), compared 
to nurses with five years or less experience. In particu­
lar. understanding of hand hygiene and use of personal 
protective equipment (PPE) was poor although applica­
tion was compliant, while knowledge of care of patients 
with rnelicillin resistant Staphylococcus aureus (MRSA) 
and Clostridium difficile was poor, which was reflected 
by substandard application ol knowledge to practice 
The results of this study suggest that focusing infec­
tion prevention education around patients with specific 
infections, such as MRSA and C. difficile, rather than on 
individual standard precautions may more effectively 
increase knowledge arid therefore application of infec­
tion prevention practices.
Introduction
The prevention and control ol heal'hcare associate infections 
I HCAI) is top of National Health Setvice (NHS) and Department ol 
Health (DH) agendas in England because the rates of HCAI have 
grown to unacceptable levels (DH. 2003). The increasing incidence 
of MRSA bacteraemia during the 1990s to (each a peak of 7,700 
reported cases in England ir; 2003-04 was the trigger lor the first 
ever infection reduction target for the NHS to reduce MRSA barter 
acmia by 50% by 2008 (Durden 20081 This was essential as 
approximately 8% of patients developed an HCAI in 2005. causing 
5000 deaths annually and costing the NHS E 180m each year (World 
Health Organization (W H O ). 2005)
One fundamental issue in the reduction of HCAIs is the application 
ol standard infection picvrntion precautions, which underpin routine 
practice and protect both stall and patients from infection. Standaid
precautions aim to reduce the risk of transmission of bloodbcmc and 
other pathogens from both recognised and unrecognised sources. 
They are the basic level of inlection control precautions, which are to 
be used as a minimum in the care of all patients (W HO . 2007). 
Standard precautions include hand hygiene, use of personal protective 
equipment, sale handling and disposal of waste, linen and sharps and 
safe management cf blood spillages (RC.N. 2003). The results ol sev­
eral studies have demonstrated that compliance with infection pre­
vention standard precautions remains pool, with an average of 40% 
compliance reported (Fillet ct s i. 1999 Scott c l al. 2005: (lores and 
Pevalin. 2006. Whitby ct al. 2006. Gould et al. 2008). Reduced com 
pliancc has been bund to be reflected by nurses poor knowledge of 
standard precautions (Pittet et a l. 1999: Trim c l al. 2003; Marshall 
et al. 2004. Tngg et al. 2008) factors that affect compliance include 
insufficient time and heavy workload (W aid. 1995 Marian et al. 2002: 
Sax ct al. 2005). poor role models (Scott et a!. 2005: Whitby et al. 
2006). lack of availability oi protective equipment or hand wash facil­
ities (Sax et al. 2005: Ferguson ct a!. 2004) and lack of effective infec­
tion prevention education (Stein el al, 2003 Wu ct al. 2006: Trigg 
et al. 2008) Stein ct al (2003) suggest that experience or length of 
service is indirectly related to infection prevention compliance, with 
more experienced healthcare workers appearing to be less compliant, 
but Stein's study did not explore this further. The aim of the present 
study was to determine the extent of nurses' knowledge of infection 
prevention procedures lire degree to which knowledge ol standard 
precautions was applied correctly, and whether experience was a 
factor in either nurses' knowledge or application of infection preven­
tion practices
Methods
A cross-sectional survey was distributed in Maich to June 2009 to 
determine nurses' knowledge and understanding ol inlection preven­
tion practices from a population that comprised two district general 
hospitals and a university in one region. A stratified random sample 
was selected bom 1.373 qualified musing staff and 628 student 
nurses to ensure that the sample population was fairly repicsenicd. 
The eight strata were divided into the following two groups lor data
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analysis: least experienced (year I pre registration nurses, year 2 pie 
registration nurses, year 3 pic-registration nurses ana 0  5 years post- 
registration nurses) and most experienced (6-10 years. I l - l  j  years. 
16-20 years and over 20 years post-registration nurses)
In total. 1.060 postal questionnaires were distributed with, a return 
rale of 39.1% (n=414). and there was a minimum of 44 returns from 
each strata. The questionnaire was adapted from two existing tools 
used in similar studies (Gould and Chamberlain 199?. Mann and 
Wood 2006), Permission was sought from the original authors lo use 
the questionnaires, ethical approval was obtained and a pilot study was 
conducted The questionnaire incorporated six questions to assess par- 
licipants' sell-reported conhdence ol their understanding oi infection 
prevention procedures 20 questions to determine their knowledge and 
ten quest ons lo measure application of knowledge to infection preven­
tion practices. Data were non parametric and were analysed by a Mann- 
W bitnry test using SPSS (version 14.0) with significance sel at p< 0.05.
Results
Of the 414 returns. 168 (40 6%) ol participants were pre-registration 
nurses and 246 (59.4% ) were post registration, of which 233 (53.8% ) 
comprised the least experienced group and 191 (46 2%) represented 
the most experienced group (Figure I ). Nearly three quarters (73%) o! 
those responding had received education in infection prevention and 
control less than a year previously, and 90% of the sessions had taken 
place in a traditional classroom setting For the knowledge element ol 
the questionnaire, the most experienced group had statistically Sig­
nificantly higher scores compared with the least experienced gioup 
(p=0 009) (Figure ?). The most experienced group also had signifi­
cantly higher scores foi the application of correct practice questions 
than the least experienced group (p= 0.00 l). Additionally, there were 
no significant improvements in scoies between (he pre-registration 
nurses and those who had been qualified for five years or less 
(p=0.97S. 0 618 and 0.106 respectively) These results suggest that 
nurses' knowledge and application of inlection prevention p’actice 
was significantly increased when they had a longer length of service 
This finding was analysed further lo determine bends in the data 
between !he two groups. This was split into three aspects the sell 
reported confidence that participants had in their own knowledge of 
infccrion prevention standard precautions and practices (figure 3). 
the conect knowledge demonstrated (figure 4) and the correct appli­
cation of practices (figure 5) These results suggest that for all aspects 
of infection prevention practices the most experienced gioup were 
moie confident in then understanding of the practice, had increased 
knowledge and a greater application of that knowledge to practice, 
compared with the least experienced group. However, the extent of 
this varied for the different standard infection prevention precautions, 
and the most cxpcnenccd group demonstrated only an asrerage 
knowledge and application to practice (1 1.16 lor the 20 knowledge 
questions and 7.01 for the ten application questions)
W ith regairi lo hand hygiene and use of P-°E bolh the least and the 
most experienced groups reported high self-confidence in their under­
standing ol these practices (96% and 98%. respectively for hand 
hygiene and 87% and 94%. respectively lor use of PPE) (Figure 3) 
However, both the least experienced and most experienced groups 
demonstrated particularly low scores for the knowledge questions for 
hand hygiene (4%  and 8%. respectively) and use of PPE (19% and 
31%, respectively) (Figure 4) Despite this lor bolh the least experi­
enced arid most experienced groups, the application to practice was 
reasonable for hand hygiene (69%  and 77%. respectively) and use of 
PPE (76% and 81%. respectively) (figure 5) Therefore, forthese infec­
tion prevention practices, although nurses in both groups did nol 
understand the underpinning theory, they did adhere to practice 
Yet lor the disposing of waste and linen and caring for a patient with 
MRSA and C difficile elements, findings suggest that poor knowledge 
fed to poor application, for example. 61% of the least expcncnced and 
83% ol the most experienced group were confident in thcii under 
standing of caring (or a patient with MRSA. yet only 56% of the least 
experienced and 68% of thr most experienced group demonstrated 
accurate knowledge of MRSA. which was reflected by only 36% ol the 
least experienced and 59% of the most experienced gioup adhering lo 
practice (Figures 3 to 5).
Discussion
The results ol this study suggest that nurses with six or more years of 
experience have significantly incieascd understanding or infection 
prevention and significantly increased application nl knowledge to 
practice compared lo nurses with five yeais m less t-xp-nenre 
Allhough this result may in itself be considered unsurprising, the find­
ings of this study provide a new insight into how infection prevention 
knowledge affects application for the dilfe.ir.nl elements oi infection 
prevention practice. In particular, findings illustrate that understand 
ing of hand hygiene and use of PPE was poor yet application of this 
knowledge lo practice was complaint, while knowledge of the care of 
patients with MRSA and C  difficile was limited, which was reflected 
by substandard application cf knowledge to practice.
for safe disposal of waste and linen and caring lor patients with 
MRSA or C  difficile, findings suggest that poor knowledge led lo 
poor application ol practice This finding is supported by similar 
studies which found that healthcare workers were not aware of basic 
infection prevention measures required to cate for patients with 
MRSA (Trim c l al. 2003: Marshall et al. 2004: Easton et al. 2007: lugg 
and Ahmed. 2008) or C  difficile (Vaughan et al. 2006). and suggests 
that this has nol changed w ilh time and a raising awareness strategy 
within the NHS.
Infection prevention training is now mandatory training annually for 
all healthcare staff in  England to improve knowledge (DH. 2008). but 
large classes or lectures arc often used in order to teach the workforce 
basic infection prevention policy Yet infection prevention education
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delivered through lectures ran lead to a lack of engagement and con­
centration and often fails to achieve effective interaction (Billings. 
2010). It could be suggested that this approach can lead to theory 
overload and can actually therefore enhance the theory- practice gap 
that .t aims to close (Cole. 2005). Similarly for otiiri areas ol manda­
tory (raining it has also been icported that a one size, his all' apptoach 
does not meet the learning needs of healthcare professionals attend­
ing (Turner e! af, 2011) and that practical skills and knowledge decline 
aflei three to six months following training delivered by Icctmes 
(Hamilton. 2005). This is often because overuse of lecture based 
leaching icsources can lead to lack of concentration and engagement 
and often fail to encourage interaction, usually because of the large 
audience (Billings. 2010) This raises concerns that the content and 
delivery of infection prevention education in current pre registration 
and post-registration nurse education cuuicula may not be adequate 
or effective
It is thought that adult learners arc also more motivated to Icam to 
cope with real life situations and identify their own learning needs 
(Knowles, 1978). Current infection prevention educators should 
perhaps lake into consideration adult learning sly irs in aider to suc­
cessfully meet the needs of nurses and therefore facilitate effective 
learning. Problem based Icjm ing is emerging from andtagogy as a 
teaching method that enables adult learners to not only find out 
about a subject but also how  to think about it critically (Cole, 
2005) Pioblem based learning is beneficial as it facilitates the 
learner to develop problrm solving, critical thinking, team working 
and rellective skills that are essential in the piaclice setting. This 
method could be very appropnatc for infection prevention education 
as theic ate many circumstances to which it could be applied in 
order to convey the same information as an educator would through 
the more ficqucntly used pedagogical method, yet to date little has 
been documented as to the effectiveness of this (Billings. 2010;
Ward. 2011). If infection prevention education therefore focuses 
less on basic standard prt.’ utions and more on problem-based sce­
narios of patients with speeme infections, particularly M U SA  and 
C. difficile, improved understanding may well be achieved and 
reflected by improved application of knowledge to practice
W ith regards to hand hygiene and use of PPE findings ol this 
study suggest that although knowledge of these practices was poor, 
application of these skills was good. Pih v io u s  studies that have 
evaluated knowledge and application of standard precautions found 
that poor knowledge ol this element of infection prevention led to 
poor practice (Stein ct al. 2003: Scott cl si. 2005. W hitby ct al. 
2006: W u  ct al. 2006) It is possible that recent national and inter 
national campaigns such as the CleonYourHandsCompaign. the 
W H O 's  S Moments of Hand Hygiene. Bare Bciow the Elbows and 
monthly hand hygiene audits in local hospitals has embedded good 
practice for hand hygiene and use of PPE even though the rationale 
may be poorly understood
Alternatively it could be suggested that nurses perceive their practice 
to be applied more consistently than it actually is. It is acknowledged 
that nurses can believe their compliance may be better than it genu 
mely u  when observed, audited and quantified (Cole. 2008) 
Although it is suggested that ineffective leaching methods may affect 
compliance for M RSA  and C  difficile, it may also he interred (list 
infection prevention compliance is lai mote complex, with delernu 
nants such as attitudes, beliefs, habits and organisational culture 
affecting behaviour and therefore practice (Whitby et a!. 2006: Cole. 
2006. Hanna e* al. 2009). Hanna ct al (2009) found that nurses' per 
reived importance ol hand hygiene was directly related to their beliefs 
regarding the transmission of infections. Other studies have sug­
gested that a change in altitude and behaviour by healthcare workers 
arc required if compliance with infection prevention practice, particu­
larly hand hygiene, is l o be sustained (Parker. 2000: W hitby et al. 
2006: Lee ct al. 2008).
Furthermore it might be suggested that it is rot acceptable to have 
good practice but poor knowledge of skills such as hand hygiene and 
use of PPE While nurses may practise such skills correctly in a routine 
circumstance the application of such practices or problem solving in 
a novel situation may require a sound knowledge base. It is therefore 
recognised that interactive education that fosters critical thinking and 
a questioning approach is essential to facilitate the development ol 
positive attitudes to change lowaids infection prevention practice 
(Billings, 2010).
The findings of this study make recommendations for improvement 
in N H S  organisations and universities where infection prevention edu­
cation is deliveicd by inleclion prevention nurses A s  such these hnd 
mgs may have limited generalisability to organisations in which this 
education is provided by other means However it could be suggested 
that regardless ol how such education is delivered, the finding that 
pool knowledge of H C A Is is reflected by substandard practice, while 
poor knowledge of hand hygiene and use of PPE is not. may be used 
to inform improvements to infection picvenbon education in both the 
clinical and the academic setting.
The -eliability and validity of studies that use self-reporting 
measures should be treated with some caution as icspondents 
may report what they believe the researcher expects to sec rather 
that what they actually do. or may report higher scIf-confidencc 
than they actually have Nichols and Badger (2008) report a d is­
parity between espoused inlcction prevention knowledge and 
actual compliance in practice Yet in this study poor responses lo 
the knowledge questions were gcncially reflected by low self- 
lepoited application to practice, suggesting that self-repoiting is 
unlikely to limit the reliability ol the findings. Furiheimote. the 
tool used m this study was amalgamated from two picvious tools 
that were developed from the literatuit in collaboration with a
miciobiologiSI. and one was sent to an expert panel to obtain con-
j tent validity (Could and Chamberlain 1997 Mann and W ood.
| 2006) However, although the too) had a confidence question and
an application question for isolation nursing it did not contain 
any knowledge questions surrounding this topic, which may have 
provided further insight m lo the relationship between infection 
prevention theory and practice.
The fact tha’ many ol the participants had attended infection pre­
vention education less than a year previously raises the question of 
the effectiveness of the training provided. It may be that the content 
oi delivery of the training was not sufficient, or that the classroom 
environment m which the maiority were taught docs no‘ enable 
nurses to effectively learn these skills which are very practical by 
naluic m that they arc applied during episodes ol patient care. 
Similarly for the least experienced nuiscs. findings laisc concerns with 
current pre registration inlcction prevention education. For this 
sample population it is the hospital infection prevention nurses who 
provide education to the pre registration nurses al the university, gen­
erally utilising the same education package that is used to provide 
annual post-registration training at the hospital. It is therefore sug 
gested that nurse educators need to explore more innovative 
approaches to learning, which belter suit the needs of individual 
learners in order to improve nurses fitness to practise, as good quality 
education is more likely to contribute towaids compliant nurses and 
thereloie lo improve practice (Cole 2008). These findings have impli­
cations for both pre-and post-registration infection picvention educa­
tion and suggest that centring education aiound HCAIs such as 
M R SA  and C  difficile rathe; than on ind'vidua standard piccauhons 
may more effectively enhance knowledge and therefore application to 
practice.
There is little published information on nurses' experience ol pic- 
ot post-registration infection Drevention education, yet this may 
provide further understanding of how  education affects knowledge 
and application of practice, or insight into what issues exist with 
regards to current infection prrvenlion education Lastly, further 
exploration of the role that adult learning theory and behavioural 
thcoiy can play on improving knowledge and application to practice 
may provide mote permanent adherence to infection prevention 
practices by influencing change in attitudes, beliefs anci seil-efficacy 
of nurses (Lee ct al. 2008).
Conclusion
The results of this study suggest that experience enhances infection 
prevention knowledge and applicat on to practice Furthermore, 
knowledge of H C A Is is limited and is reflected by poor practice, 
while poor theoretical understanding of hand hygiene and use ol 
PPE is not Therefore focusing infection prevention education on 
care of patients with specific infections, such as M R SA  and C  diffi­
cile. rather than on individual standaid precautions may more eflcc- 
ttvely increase knowledge and therefore application of infection 
prevention practices related to icducing these H C A Is This is timely 
as the new Standards for Pre registration Nursing tducaliort (Nurs 
ing b  Midwifery Council. 2010) have continued to require a focus 
on infection prevention and conliol as an essential skills duster 
throughout the pre registration curriculum, which emphasises the 
importance ol effective infection prevention and control education 
to underpin good practice.
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